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PL-1 Irma Thesleff
(Inst. of Biotechnol,, Univ. of Helsinki)

[ Stem and progenitor cells for tooth renewal ]
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[Vascular endothelial growth factor controls formation and
homeostasis of bone
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Z B X4 L ¢ In situ imaging of the autonomous intracellular Ca** oscilla-
tions of osteoblasts and osteocytes in bone. Bone 50 % 842 H~852 H (2012 4F
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[E2f1 K4 NOD/SCID < 7 A ZMEH IR O Wt ps /3845 OREEZ L & AQP5 @
FEHRUVNVRTIC X Y DR Z 25 5

% B W5 G L ¢ E2f1-deficient NOD/SCID mice have dry mouth due to a
change of acinar/duct structure and the down-regulation of AQP5 in the
salivary gland. Pflugers Archiv-European journal of Physiology 465 % 271~
278 H (2013 4E%847)
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2 B 0F 4 i 3 - Monocarboxylate transporter-1 is required for cell death in
mouse chondrocytic ATDC5 cells exposed to interleukin-13 via late phase

activation of nuclear factor kB and expression of phagocyte-type NADPH. The
Journal of Biological Chemistry 286 % 14744 H~14752 ¥ (2011 4E%847)
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e MEFMMEICBITS al 7 FLFTY VZBERO Y 7 IV & Ak
% B XF B & X : Noradrenaline stimulates cell proliferation by suppressing
potassium channels via Gi,—proteincoupled alpha;z-adrenoceptor in human
osteoblast. British Journal of Pharmacology 168 % 1230 H~1239 H (2013 4F
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ML-1 : Daniel Haas
(Fac. of Dent., Univ. of Toronto)
[Research at the Faculty of Dentistry, University of Toronto |
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ML-2 : Jaeil Lee
(Dept. of Oral Pathol., Sch. of Dent., Seoul National Univ.)

[ The effect of CXCR4 over—expression on the cell proliferation
and invasion of oral squamous cell carcinoma cells
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ML-3 : Tong Cao
(National Univ. Health System and National Univ. of Singapore)

[Exploring functional tissue-organ from human embryonic
stem cells]
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[ Towards gender equality in academia
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SS8-1 : Anaerobic culture to detect periodontal and caries pathogens
Anne C. R. Tanner (Dept. of Microbiol, The Forsyth Inst.)

SS8-2 : The interaction between Fusobacterium nucleatum and the erythrocyte :
Impacts on the host immune system
Saori Yoneda, Riyoko Tamai, J. Merritt, Yusuke Kiyoura (Dept. of Oral
Medical Sci., Ohu Univ., Sch. of Dent.)

SS8-3 : Cell surface coaggregation receptor polysaccharide in Streptococcus sangui-
nis
Yasuo Yoshida', Jinhua Yang®, Keiji Nagano', Yuki Abiko', Fuminobu
Yoshimura', John O. Cisar’ ('Dept. of Microbiol,, Sch. of Dent., Aichi Gakuin
Univ., °Oral Microbiol. and Immunol. Branch, NIDCR, NIH)

SS8-4 : Microbiota profiling of bronchial fluids of elderly patients
Noriko Ishida'| Takuichi Sato', Yasushi Hoshikawa’ Naoko Tanda’
Takashi Kondo’, Nobuhiro Takahashi' ('Div. of Oral Ecol. and Biochem.,
and “Div. of Preventive Dent., Tohoku Univ. Grad. Sch. of Dent;; *Dept. of
Thoracic Surgery, Inst. of Dev., Aging, and Cancer, Tohoku Univ.)
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Hydrogen sulfide, methyl mercaptan, and acetaldehyde in oral health care for

perioperative patients with pulmonary carcinoma
Naoko Tanda', Naoko Ishida®, Yasushi Hoshikawa’, Takuichi Sato’,
Nobuhiro Takahashi’, Ryoichi Hosokawa®, Takeyoshi Koseki' (‘Div. of
Preventive Dent., Tohoku Univ. Hospital, “Div. of Oral Ecol. and Biochem.,
Tohoku Univ. Grad. Sch. of Dent., *Dept. of Thoracic Surgery, Inst. of Dev.,
Aging and Cancer, Tohoku Univ., ‘Div. of Preventive Dent., Tohoku Univ.
Grad. Sch. of Dent.)

Ameriolating effects of a Kampo Medicine, Juzentaihoto on restraint stress
and P. gingivalis-induced alveolar bone loss
Orie Takeda', Toshizo Toyama’, Kiyoko Watanabe®, Takenori Sato’,
Kenichi Sasaguri', Susumu Akimoto', Sadao Sato', Toshitsugu Kawata' and
Nobushiro Hamada® (Div. Oral Sci., Dept. Ortho, Kanagawa Dent. Univ.,
Dept. of Microbiol, Kanagawa Dent. Univ.%)

Basic helix-loop-helix transcription factors DEC1 and DEC2 in P. gingivalis-
induced inflammation
Cintia Yuki Fukuoka', Ujjal K Bhawal', Ryoki Kobayashi', Toshizo
Toyama®, Takenori Sato’, Hidefumi Kumada® Yoshimitsu Abiko', Nobush-
iro Hamada® ('Dept. of Biochem. and Molecular Biol,, Nihon Univ. Sch. Dent.
at Matsudo; “Dept. of Microbiol., Kanagawa Dent. Univ.)
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P11 Stem and progenitor cells for tooth renewal

Irma Thesleff
Inst. of Biotechnol., Univ. of Helsinki

The capacity to generate new teeth has been reduced during evolution. Humans, like most
other mammals can replace teeth once, while many fish and reptiles have the ability to replace
teeth continuously. In addition, some mammals have teeth which grow continuously. This mode
of tooth renewal compensates for tooth wear. We have examined the mechanisms of the renewal
of the mouse incisor and focused our research on the epithelial stem cell niche located in the labial
cervical loop. We have used mouse mutants and ex vivo cultures of cervical loops allowing the
manipulation of signal pathways. These studies demonstrated that the maintenance and
differentiation of the epithelial stem cells is regulated by a complex network of stimulatory and
inhibitory molecules affecting Fgf, Tgfbeta, and Bmp signal pathways. We have discovered that
stem cells in the cervical loop express the stem cell marker Sox2 and that the Sox2 positive cells
contribute to all epithelial cell lineages of the incisor.

Replacement teeth develop in succession from the dental lamina associated with the enamel
organ epithelium of the preceding tooth. Because mice do not replace their teeth, we have used
the ferret as a model and studied the replacement of its deciduous canine and three deciduous
premolars. We performed morphological and molecular analyses of tooth replacement and
verified the initiation of replacement teeth from the successional dental lamina at the lingual
aspect of the deciduous tooth germ during cap stage. We discovered that Sox2 is a marker gene
also for the successional lamina in the ferret. In addition Sox2 was expressed in the successional
dental lamina in human deciduous teeth as well as in several reptile species during continuous
replacement tooth formation. Interestingly, Sox2 expression was detected in ferret and mice also
in the permanent tooth germs at the lingual aspect of their enamel organ indicating that there
may exist capacity for continued tooth replacement in mammals. In addition, Sox2 expression is
associated also with the sequential formation of mouse molars from the posterior aspect of the
preceding molar. This type of successional formation of teeth in fact resembles tooth
replacement, and may be used as a model system for tooth replacement. We showed by lineage
tracing that the mouse 2nd and 3rd molars developed from the Sox2 positive cells of the 1st

molar.
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Vascular endothelial growth factor controls

PL-2 ; X
formation and homeostasis of bone

Bjorn R. Olsen
Harvard Sch. of Dent. Med.

Vascular endothelial growth factor-A (VEGF-A) is a critical regulator of bone development,
homeostasis and repair. During embryonic development it stimulates membranous bone
formation". During endochondral bone formation it is expressed at low levels in the cartilage
models of the future bones where it serves as a survival factor for hypoxic chondrocytes”. As the
cartilage models grow hypertrophic chondrocytes in their centers express high levels of VEGEF-
A. In a paracrine fashion this VEGF-A stimulates migration of osteoclastic, osteoblastic and
hematopoietic progenitor cells and sprouting endothelial cells from the perichondrium into the
hypertrophic cartilage. During this process of endochondral ossification, VEGF-A is also
expressed by the osteoblastic progenitor cells that migrate into the hypertrophic cartilage where
they differentiate into the osteoblasts and osteocytes of the primary spongiosa*”. This
osteoblast-derived VEGF-A, as well as the VEGF-A that is produced by bone marrow-derived
mesenchymal stem cells in postnatal bones, is critical for regulating the proliferation and
differentiation of osteoblasts. By targeting the early phases of osteoblastic differentiation in mice
and eliminating VEGF-A expression in preosteoblastic mesenchymal stem cells, we have
discovered that VEGF-A stimulates osteoblastic differentiation by an intracellular (intracrine)

', At the same time it represses adipocyte differentiation. These effects of

mechanism*
intracellular VEGF-A are mediated by the transcription factors Runx2 and PPARY. Low levels of
VEGF-A in mesenchymal stem cells are associated with low levels of Runx2 protein and activity
and increased levels of PPARY". Mice with VEGF-A deficiency in Osterix—positive osteoblastic
progenitor cells exhibit an osteoporosis-like phenotype with reduced bone density and increased
bone marrow fat”. Since decreased levels of the nuclear envelope protein lamin A/C are known
to result in decreased bone formation and increased bone marrow fat*®, we examined the
possibility of an interaction between lamin A/C and intracellular VEGF-A. The data indicate that
there is reciprocal functional interaction between VEGF-A and lamin A/C: lamin A/C stimulates
VEGF-A levels, while VEGF-A represses levels of Lamin A/C”. Interestingly, levels of lamin A/
C in osteoblasts and bone marrow cells are lower in cells from old mice than in young mice”, and
levels of VEGF-A decrease with age in bone marrow-derived stem cells®. Further studies of the
molecular mechanisms underlying this intriguing connection between intracellular VEGF-A,
lamin A/C and osteoblast/adipocyte differentiation are likely to result in the identification of

novel targets of therapies to prevent and treat osteoporosis.
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Research at the Faculty of Dentistry,

ML-1 University of Toronto

Daniel Haas
Fac. of Dent., Univ. of Toronto

This presentation will provide a brief overview of
research conducted at the Faculty of Dentistry,
University of Toronto, with a focus on studies
published by Professor Haas. The Faculty of
Dentistry is very active in research and has
established a Dental Research Institute (DRI). The
DRI develops strategies for healing and repairing
tissues, and advances our scientific knowledge of
craniofacial health and its implications on systemic
disease. Our research is conducted in an interdisci-
plinary setting through our strengths which can be
categorized in several themes, namely: biomaterials;
diagnostic and therapeutic technologies; education
research; growth development and regeneration;
health status and clinical outcomes; oral health and
disease pathogenesis; and pain and neurosciences.
The DRI has approximately 70 full time faculty and
100 students involved in its research activities. The
DRI researchers received over $8,000,000 (Cana-
dian dollars) in grants in 2011-2012, and had well
over 100 peer-reviewed publications. It is the
leading school in Canada with respect to publica-
tions and citations in dentistry. Our school hosts an
annual research day with 60 to 70 student poster
presentations.

The research conducted by Professor Haas
involves studies on analgesia, sedation and anesthe-
sia in dentistry. Most specifically, his studies have
focused on the potential for local anesthetic
neurotoxicity. These have included a retrospective
evaluation of the incidence of paresthesia from 1973
to 1993 in Ontario, Canada. The conclusion was that
there was an overall incidence of one paresthesia
out of every 785,000 injections. Compared with the
other local anesthetics, a statistically significant
higher incidence was noted when either articaine
(x* p<0.002) or prilocaine (x* p<0.025) was used.
These are both 4% solutions in Canada. The lingual
nerve was involved in 64% of the cases, with the
inferior alveolar nerve involved in the vast majority
of the remainder. A follow-up study was done using
the same methodology with the data from 1994 to
1998, with very similar conclusions in that prilocaine
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and articaine were more commonly associated with
paresthesia. The lingual nerve was involved in 70%
of those cases. The same database was then used to
assess nonsurgical paresthesia reports from 1999 to
2008 inclusive, to see if the findings were consistent
with those from 1973 to 1998. Once again, the
observed frequencies for the reporting of paresthe-
sia were greater than expected for both articaine
and prilocaine (x° p<0.01), and the tongue was the
most common structured affected, involving 79.1%
of the reports. This was then followed by an
assessment of the United States Food and Drug
Administration Adverse Event Reporting System
computerized information database. Nonsurgical
paresthesias reported following local anesthesia
administration from 1997 to 2008 were evaluated.
During the study period 248 cases of paresthesia
following dental procedures were reported. The
lingual nerve was affected in 89.0% of cases.
Reports involving 4% prilocaine and 4% articaine
were 7.4-times and 3.6-times, respectively, great-
er than expected (¥*, p<0.0001) based on local
anesthetic usage by U.S. dentists. This was then
followed by a similar study of adverse events in the
United Kingdom. This also found that the frequency
of observed paresthesia associated with articaine
was 5.9 times greater than expected (x°, p<
0.0001). In the U.K. articaine is a 4% solution but
prilocaine is primarily a 3% solution. In conclusion,
the data from all of these studies suggest that post-
injection paresthesia following a mandibular block
is more likely if a 4% solution, namely either
prilocaine or articaine, has been administered.
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The effect of CXCR4 over-expression

ML-2 on the cell proliferation and Invasion

of oral squamous cell carcinoma cells
Jae il Lee

Dept. of Oral Pathol, Sch. of Dent.,
Seoul National Univ.

The oral squamous cell carcinoma (OSCC) ac-
counts for approximately 90% of oral malignancies.
Also, oral carcinogenesis is a multistep process and
requires accumulation and interplay of a series of
molecular events.

Chemokines, small (7~15kDa) pro-inflamma-
tory chemoattractant cytokines that bind to specific
G-protein coupled seven-span transmembrane
receptors (GPCRs) that present on the plasma
membrane of target cells, are major attractants of
different types of blood leukocytes to the sites of
inflammation.

Among these chemokines and their receptors,
stromal cell-derived factor 1 (SDF-1/CXCL12)/
CXCRA4 axis has been demonstrated to be involved
in the lymph node or distant metastasis of several
types of cancer, including prostate cancer, kidney
cancer, neuroblastoma, breast cancer, and melano-
ma. In addition, CXCR4 positive OSCC has signifi-
cantly higher PCNA labeling index than CXCR4
negative OSCC.

According to our studies, CXCR4 expression was
found to be significantly associated with lymph
node metastasis, MMP-9 expression, and Ki-67
expression. We also had found that high expression
of CXCR4 and MMP-9, along with size of tumor,
clinical stage, and positive lymph node metastasis,
were strongly associated with poorer survival
CXCR4 could be a valuable prognostic marker for
OSCC. However, altered tumorigenicity by over—
expressed CXCR4 in OSCC has been little known in
in vitro and in vivo study. Down-regulation of
CXCR4 by siRNA showed anti-proliferative and
anti-invasive effects in OSCC cell lines iz vitro. The
over—-expressed CXCR4 could effect on OSCC cell
proliferation and their signaling cascade. CXCR4
might be a useful target molecule for the treatment
of OSCC.
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Exploring functional tissue-organ

ML-3 from human embryonic stem cells

Tong Cao
National Univ. Health System and
National Univ. of Singapore

Government authorities, academies, research
institutes and the industries of health, drug, food,
cosmetics, chemicals and environment are present-
ly hindered by a lack of functional, healthy and
standardized human platforms of cells, tissues and
organs, and predominantly use costly live animal
models in addition to the cells of low clinical
relevance. Existing models of live animals or on
immortalized cell lines of either animal or human
origin, often poorly reflect human physiology.
Primary human cell cultures are difficult to procure
in sufficient quantity and can be prone to much
inter-batch wvariability, depending on the cell
source. By contrast, self-renewable, genetically-
healthy and single-sourced human embryonic stem
cells (ESC) exhibit enhanced biological relevance
and stable predictivity over its more expansive
counterparts. As genuine pluripotent stem cells,
human ESC serves as an unlimited source potential
to develop into all cell types of human body. Hence,
global pioneers and governments like EU and UK
endeavour to develop a technically-simple, cost-
effective and replicable system of human ESC
derived live platforms in last decade. This fast
development is revolutionizing health sciences from
animal-based platforms to much more accurate
human-based platforms. The revolution will bring a
new burgeoning industry of ESC human platforms
of live cells, tissues, organs and systems in next
decades.

The US Congress and government have been
encouraging ‘promising human ESC R&D’ through
legislations, policies and guidelines since 2009. US
initiated the clinical trials of human ESC therapies
for eye diseases and spinal cord injury since 2011.
Besides various human ESC progenies, functional
tissues with multiple cell lineages, unique vascular-
isation and innervation by autologous human ESC
progenies are currently being explored. The human
ESC progenies, functional tissues and organs will
offer ideal in witro ‘clinical’ platforms of no-risk
trials/tests for the basic, translational studies and
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applications of all human health related sciences
including fundamental study of health, ageing,
disease, prevention, diagnosis, therapy and trans-
plant; drug and med-tech R&D. Moreover, those
standardized iz vitro human live platforms of no-
risk trials/tests will be widely adopted in much
more areas beyond medicine and pharmaceutics.
The major other applications will be the human
function and safety evaluation of food; cosmetic;
daily and general chemicals; organisms; nuclear, IT,
communication, electromagnetic, radiating device
and technique; environment (air, water, soil, daily
living and working environment); other human-
contact substance, products and techniques. The
platforms of human ESC progenies, functional
tissues and organs will be ethically and gradually
used at reasonable and practical pace, non-clini-
cally, pre-clinically and clinically in all health
related industries, academies and authorities.
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Towards gender equality in academia
Irma Thesleff
Inst. of Biotechnol., Univ. of Helsinki

DS-1

Scientific research and universities have histori-
cally been dominated by men, but during the last
100 years the opportunities of women to develop
academic careers have improved significantly. This
progress has varied dramatically between different
countries, and has been largely linked with the
political equality of genders. My home country,
Finland, is an example of a society where men and
women of all social classes have been politically
equal for a long time. (In fact, Finland was the first
country where women were granted the right to
stand for parliamentary election —-in 1906). Conse-
quently, it has been common in Finland that women
work outside home: already in the 1980's women
made up 48% of the work force. However, they
earned just two thirds of men'’s salaries. Women had
lower positions, and for example men worked as
supervisors or managers. Although women’s sal-
aries have proportionally increased since the 1980’s,
they still lag behind those of males. This holds true
also in universities, where women commonly have
lower positions.

Despite the long history of equal opportunities in
Finland -and the fact that the first female professor
was nominated already in 1927, and that more than
50% of university students have been female since
early 1980’s— less than 25% of the university full
professors are presently women (though this is one
of the highest figures in the world). A remarkable
example is the gender of professors in dentistry: I
was the first female professor in dentistry at the
University of Helsinki, although 70% of dentists
have been female since the first decades of the 20th
century! The reasons for the underrepresentation
of female scientists in the higher university
positions is being actively discussed throughout the
world, and innumerable committees have sug-
gested measures whereby the careers of female
scientists could be supported.

I will tell about my experiences as a woman
scientist over several decades: for example the
challenges in convincing male colleagues that a
female scientist can be equally good as a male and
that she should be taken seriously, and the struggle
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in finding a balance between work and a family
(including three children and a husband), and the
acceptance of the fact that there is never enough
time. Although being a woman in science has
sometimes been challenging, it has also presented
special opportunities during the last two decades
when the gender equality has been raised as an
important issue. I am happy to discuss gender
equality with the audience after the talk and tell
more about my own career development.
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In 1999, The Basic Act for a Gender-Equal
Society was established in Japan, which was set as
“one of the most important theme of our country in
the 21st century”. In the social and economic major
break, such as the advent of Japan’s aging society
and decline birthrate, the progress of the knowl-
edge based society, globalization and intensity
global competition, the progresses of the society
vibrant with life made by men and women
demonstrating their individuality and abilities are
our most important theme. Until now, the compre-
hensive solution for these problems has been
considered, however, their administrative and social
system is far from being satisfactory.

It is even more pronounced in the field of science
and technology, where the percentage of female
scientist in Japan is lowest among developed
countries. The Japanese government recognized
the importance of increasing the participation of
women in the science, technology, engineering and
mathematics workforce. I will briefly talk about the
present situation of gender equality in Academia of
Japan and discuss this issue with the audience.
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BFUER T R X B0 FRAEY 2 Ml & L7z
HFETHEDOFRIEICL - T BRI D 5 E% L
DT & ZOEREPRH S N, FORRITHRICRE
U B HREEBOHRNOTEH R FAERD Y —
VELTIBHENE T TIZR 5720 LA L, HOKE
R WARIER 2 HI# L TW A0 THRE SN T,
2N D5 THEREDI TR & 41 9 Mifu B REIc & o
EIICHb o> TL 200, HROFARICBIZESh
% Herwig 2 #51% cervical loop MDD & X 9 7%
AL TR SN D0 TF ANVERLLF-HOHIK
L& MAEREELEOMRER & BREROKBA I BLFE
IZBWTWERIERE LaWESI L AL,
INSOFESZMHET L L CTHEE 2 5 FE S,
2D DA X —TVH 5 3D OIEREE BT L KX,
Mlaxsze & AR TOBGOF v v 72 il HHF5E,
STRREORF L ENSD 06T T/ 54T LD
i % ROV 2 Ml A Wy 2 I FZE O RN 7 &8 1Y
bNb, i, BEN-EE. L7 e -7 oS
SRS O FIEIC X o T MifE. HIRR. WA E R 2
HEDPOBET AL A=Y Y TEINPHRE SN TR
oo TOX)RMETROD & R TIEHER
Fa DT> CELRDOIAEMNIEE X— A2, O
DA Z AN % S OITFANCHEFETE % L9 ITHL
DHLATE MM, Mk, HELNVTOL A=
YT ERANT B, TOFNICX 5Ty RO
REF% B, EROWFERA % FIER T & 728,
FLWHERICOG N o7 E2 B L 200, =
F AV ERila o028y, hEEHMROZEED X A
= A, WRIEAEIZBIT BN MY 14 oy b ER I
BOBARE, T AIVE ORI A 1 = AL IZHET 5
WL E2HET 5, T2, ThoofFflzisHL
TR R L . SHBOWOREMETRD bR
BHIFGE L AT VTR L7V,
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W 5306 ¥ 77 F VIR @ intravital £
A =T ¥ 7 & oI O fEAT
B ek, ARHE O R A
JLEXR o SR

KS-4

Wz

WE IR 35 1F B K - B W, AR L
AL 72RO Ca” IS X » THffi s L Tw
bo TNFETDIA TA A=V v T aflio 202812
X0, MEEIRAIIICBI S Ca¥ Y o — 7% Ca¥ F ¥
L—=2a R EPBHLNIENTE, 2NLHD
Ca” BB DR - 2 LE . HERROK - B
B R Z DM BERE & OBIFRE RS 5 TBE L
T TNETO in vitro 5 % o 72 fFNTICIZ R A3
Hbo EBOWERS WO TIE. BEMILO Ca™
BTN A MR 0 I B R R & A L 72
HENEGT L, TOL) RAKTEE ZEHOIN
BRI A ST 2 EBRE LT, A&7
B %5 72 intravital £ X =Y Y ZANEH &N T
Wb,

R, OGS YN HBIn TRl oA R v A
TOCaNA T U —=DRBESNTE T bR
biuET v TR ST 7 v A
WANRY 7 —%FEAL. IRENIIREMICE
R BRI CLERREML LI, TOK
B flio T, s M EMEIZ G-GECO ® YC-
Nano50 & o 72 Ca kv % — 2 FH S &, W)
BRI X B Ca” & ® intravital 4 A — Y
VIR R AT 5 T\ B FRICBIEI. MERIRO Ca™
2R ML B B & ME i O BRI 5 02§ % 72
WIT, %70 A — NHOEHMEE % V72 F IRk
O Ca™ B & RIS, It L —H —IMiiat 2 fv
Mg A A =2 ¥ TN, B AHWIERUNT 7 4 N —
JEIET %o 72 MBS0 ) 7OV 7 A DENT# AT o
TWh, TOMITIZT F NV a) ¥ ok 512
X o T B GRS L2 TR Ca”' Ing & W
Wz, — Pk 2 WIZ R 2 s i 2siisg S h
TWb, ITNHDIMIREBI BT 5 AR OB
G20, WER 3 BN DB & TRIE T B KR5S
NTnb, EHITFA L. FHRRIEIC X - TS
PRI BEANREASTH AL 3 2 IR 2 R L€, #hife
BB X BHTFIRO C A EZMIT LTV b, &
DX AN, BRI L 3R e ey —
O Ca”" BRI TWEESEZ DD, Ihb
ORI 2 ML — I —MEE 2 - 72
ML L~V T o intravital 4 2 — 3 ¥ 7 OFE R %
L AARTHRE 2 2 MER I R BEAE 12 D W T E 5
L7z
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WD DALEFEEAN— N F A A=
¥ 7 O —

K G

BOK ERF ARG T RREERMAL JST
S &N

KS-5

Y 8y BIIAW RIS E b 726 L
T LEmERI RV SREMFMIED AL ST,
B2, 32, X5 ICRWHESHTOHVORS H
WY =V o Tz HIGY VXV A Hvion
AFAX=T V72X Rk x R BIG AR S Ay
DRI RKRWVICHBKL TWh, JT4E T 100 nm LA
T D72 53R HE & E RS BB IRRIC D AR KIC R
0. WHROYGHZER DV, TOXH IS v 8
ZBIBD THMA TN %Y =V TlEHDH, RH
HHNFRTIE 72 v HOGBISH I W ZH O ik LI
A BEICHIREEREE A2 2K BL L. & 5 WIdHRREER O
BIRENBEICLTLEI NS TH S,

ZFZTRADHZMNT 2005 RIS 2 L E
ELBWEERNETH B, LA LADS, b5k
O T FIVIEIEFITMEG Rz, ¥ 7T Vot
B S B & v ) BERM OB AL ETH L &
W RMEEEE LTV, ZOMBEZ RIS 5720
12, FA TS LEM Y 3 2 4 &4 luciferase & Venus
OGS RN EEENRICT VA Y — BT L
F—BEHPAL L LA L. KIFICHLMHEZ
HmE a5 Z &2 L7z, Nano-lantern & &4
FoONIZOALFEFRNY X7 BIZX Y, EE7-M
Moz dbE FBED 2 ) 574 —CHET 5 LM
MR e 5727217 T% <, BB EHAHEL T
W AR O ISR % 5 IR I FEIRE R
35 EMPREIC R 572, 72, Nano-lantern %
12, Ca™. ATP. cAMP Z B gt v ¥ —%
B L. S0t v =M TE VR TICBW
T IS OAMIGEWEOBEEZA A -V v 7T
5T LI L7z, bt E L vk
ERNEOL Y —I2L), ATV AT AT A
WX DMl BIEL 2SS DN 4 A=
7 HMRRIC R o 72,

KRy VRY Y AT, xR CTEAN SR
TEIHIY X7 BRALFIN Y V87 B

VBDETEBRDONAFA A=V VY T ORE R

Rz,
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S T T — 12 & B IR
BORE

it #

IR BEFIerEh

MS1-1

e g P ME I, &7 EHBOHMENP SR D,
BEWOENRLR G, WKL EOLRRRRREIC X D
RRPATTICRE EHERIZLTnD, TDOE
BB EICL 5 TN O ERROMIT R AT AT,
DB KREMEFSEL T END, MELERIEY
HEWXLBERPESCHAONTE 2, wTITH
0. FHEEFEBAR2SFE S . Tipfifase Agi] %
(R > — ™ 2Bt | 25k 4 2 PRR 557 CIG A &
A, BRARMEIEIC BT b SRR R 2 S TR
OB EOWMEIED SN TV D, S 5T
THEERETDH S (BT ERE] OUZEHRIEED
LN TWhb, TOWMETEOHEKEE LT, KEMD
Rz WZEMEAEIC X o TR I NS (2L
EFAET L, BEEWFEN T T —FILL 5%E
FEPRE LIFooH 5,

- bid, H— b BpztE - MZEEEiEs o e
EEEZFET L [HEEEE] 2% L (Nature
Methods 4, 227-230, 2007) . 12 B 9~ 2 phi %o W
WO EHEICI Y A TE 72, BOFETIE,
FHA BRI % B AR D B D FE R ALA~RERE 5 2 & 12 &
D TRAB DS, A L. BB R AR RE D TAE
952 EEHLMILA (PNAS 106, 13475-13480,
2009) 0 S HITHR & BRI, BASE A A9 5 PR
=y FERBMTLE, BUHMAGICEIDELEL, B
R O OTFAEDS TR TH L EZHLNITL
72 (PLoS ONE 6,€21531, 2011) o — /5. MR O FF
AT, MR A~ v A A Sk S
B Ly THAEMERE 2 TN AL S8, MER IR
ISR TN O Pt R0 e T R 55 2 B RE MY 12 A& T
BETHDH I LRSI L KR, 2013), 72
AT WAL T B il 2 © BRBENY 72 T UL B
ENFEIEEN2Z &0 S (Nature Commun. 3, 784,
2012, Sci. Rep. 2, 424, 2012) . #'E FAEREOFEH
RS T o728 B2 6Nb, ARHEHTIE, Bl
DRERIEIC X B3N T 7u—FI2 X 54
EHA ORI & R ICOWTHIAN L, FOHIR
LHREEZR LT,

64

VKB 5 72 in vitro T O RRHLRR

MSI=Z | e bl

BA Hl
[ PN 778 S G RN v e

AR DA R, ML OREICI D, Ml
R AR BFE D B B O FHIE S I#E S T
Wb ZNHMENAEMRHAIITED S5 5 N5 i
OMAZMAETH I LT, TNFETIZLWHT LW
B/ MREIRVEHA O AT, S SIIEH L wWRLRR A
FERH L\ A B S e Bl DI D 2 h3 5,

KridahFzc, KrAT7y 77 7u—FI12%5%
in vitro TOHEMBIRER CEARMERE ) % 580
HEWCHIEZED TS, ZoHEICmIT-7 7
T—F& LT, AR & M L 7 B PRERSE o
Bz REL Tnh, EDOWNZEr L, "™ Ln
9 PR IR T SRR 0 73 AL R B gl 7 &k AE 1
BB ERIZT I EBbhroTEl, 22T, &
HHIROBR S 2 HILTE B 7 VK% T2 in vitro
DR AL L, E12 16l Lz~ 7 2B TR
MO EREZIT o720 TORHE, BREVZ LI
M PR AR DRI T S D WVIT E A, BT &)
ALNDLZENWLhE ol TDX) HBSRIT
MEE R DA D R 2 EOMBRICBWTHEL D
CLERMRLTV S, EERTOHLICEHL TZD
AN ANEWET L8 2 A, JEPHER X B3 1 ARAT
L 72 Mg ALk 2 B U B FGF7/10 7% & o Bl K 1
UL, RO R R b7 &S HE B R 5k
FH)ZEDBWSNE R o T2, WP T
7 < ALFEERIEICHE B L2EB0R Tl AliasE
HWRBET A9 AHEREMER 7 F PR V2 E3 L
TWhe D7V % 725528 5 3R S
CAEMTHAHZ L HIERL TS,

NIHEHIEIE. M LAESTH . ZORIK,
WEFEIC X D R EHTH D, TDX I T
T DORAICE D, in vitro TOWERIRAHARA
e WAL B BLREF ST 728 LIk O ML A
WrEsh s,
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PET LA IZ X 2 iMileER O * v 5
75) =T ar

g oh—

K BEBRsREELR  AEARRR

MSI-3

il & R U 22 AR, R 2 1L T
& T DRk A AR A 7 PR T A 7200 F R L
LTHIfFEEN TS, L2LahE. TOHLWE
PEHM 2 — MR e L O R S5, 25125
COTHMFMAFEL. SN R TE RS RV, &L
2 RAMRE R R CER S 2 BRI O WmE %
BT 5720 OHMOF T, BHEERE A, SHLY HLA
TBAREHEELRPETH D, £ 2 TRIEH TIE,
B HHLY AT & 7o B BLEA O B 38 12D
WTHIA Ly N F 781 ZARFED R 72 % &Iz
W L 72V,

INE T, BHMROREILEHE LT, L
B, BROZEL, MREFE0a s3Ik —Taro
HiER &, Mee GRAETHHEIRESISNTE 2, L
L. MRS R 0¥ —M % 3P 3 2 )7 0% T2 1S hg T
ENTWwDbEidnzhv, 22 THh4E, MER
BT ARV —A—OFHN Y — AL, #
W T v A Ko TEHMEDOEKE~ — — D5
FEAWE—ZRIZOHNT 5720 0PUET L 4 OBFEIC
Y HATE,

PURT U A OVEBI I THm 2 FIH§ 5 &
ENRTEDL, TNCE ST, IMNELH T AR I
KM~ — 7 —1x 9 2 LMoY Z LI E L
720 ZOPUET LA L THIROEST v A %2179
ZEIEoT, BN —h—ORB Ny — 2
IR D 2 ENWRETH 5 2 & & PR M IR <ol
2 W CORLTE L, 2512, sEHHEINC
BOWTISHAEIEE ST 2 B3RS A T8
L7 R, R e S M & e
oM HICF Ay 7T 52 EDMHRTH - 72,

—Hv PURT LA RISHEE L7/l o g it
B, W OEHEICE > TEETH S, L4113,
M7 I AEEA A= 0 ZEEFH LT, i
BT VA FOMBEE % Qe R o Ex 55 &
K 2Tl e LCTHUET 2 ke L7z,
ok E IR, Ml e ERobUkE o OB
ZWRREIC ST LVERIIE 5 2 LA RETH 5,
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iPSHIEZ Wiz ZAF ¥ 74— K7
DRt g ik s

PN
Bk Bk

MS1-4

i 1

ANTZ etk (iPS Mife) (&, Mg i & iE o
BT AEAT S L TEORREE ML 7221k
A TH 5o PN D B S RGO w2
TUBREINDBEOLVHRETH D, — ISR
BRI TWS, 4l HRTHVWSZ L
T, WEET c-Myc HDEVIETALNVANRY ¥ —%
b Z e, 52 PS MIAB LT RECTH 5
ZEEWLSIIIL TV D,

iPS HiflE. ZDJike% 5 bRE S L OV IR o 34
HEW 2 1Z. Bioengineering % BRfE L 72 3 IRICTEIRD
SO D AREL R A 5 1A o0 g S L2 0o e sl B & L Tl
ENTw5b, F/zo, iPSHIREE 7 Al iR R
WeEEBT L 7201213, iPSHIIE % BRI L 7256 Tl
AL B 2 &4 CHMMROTIEN EMEFTE B
MOV ERETH L, LAITINETIZ, HAR®
L. L7z A PSHIEZ. NA Fafxs 78y
A~ OfE SRS 7 B9 5 L 2 F3Ele~ 1Lk
B LR R CE, T, LEOBIR
AT HMEIREENA Far Lol (- F)
ZHHTHIET AF Y 74—V 2L L
% ERED 3RICIIRTHIK L ZFE L 72~ 7 A
iPS Al o> s 3 A4 % SABRAE N CHE L 5 ol % ffe 37
LTWwb, E5I3. OB T MRS LIl E
/ST R HIHIEH % b & o /N AL & 2 H
W5 ET, BRI TIPS M oG K & IES L S
BB ELRL, AF Y T+ — V7Y =TV R
BEKEZRT LI LTS, T OEAREA
[ A1 N 21 N 1 o R K N 1
il AT OTEIRGIE DB A & 56k DB BAIH 12
LWENREE AT AR E O TW 5,

AFERTIE, ZOBAHNAEZ OIS, A Z i
&9 % iPS MilaFAi A% “Biodental Engineering”
DFRITETHIRBELZMIL L. SHROME L R
DRELZIZONWTEELW,
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7 DRRT A S A 2T & 2k AR
DF 7= 2 Ml

P B P T-

= NI VY E S AN G

MS2-1

KMy =7 2 —DEEPHBM LT L E R
D, &7 AENTT Y 7 MOTAESFEIZE L
TWb, WEMREZ &L MY Tl ETh %
LOT2/MEBZ 720 WEHMN CIEERE D4
TCTH/ A7 uy =7 b2 fibhTBY, Th
FTICO WO/ ARHHUE, AT
bo ETAHT, WY —27 v —DFAMFIFED
A¥— FIE# < X0 =R i 2 B8 o S AL
PR SN TS, T Ihizr ) ARG o
217l & A=W ERA 5 OEE S Web —E
ZADFHICE W ERH ol TO L) RIRFICE
0. Wk, EMO LT ) AESIEITIZ LY &
R PHEBRFRIC L LEEZOLNTWS, KRIIH
T/ LSRN DY A B OFEHTIC & KX 9 128
NENThE, Fa DIEBEITAT o 72 8k A R
Porphyromonas gingivalis ATCC 33277 ¥k 4= )
AERFIHEERFIE LT, ENhOEONTME S &
OTHNT %o P. gingivalis DB D7 /7 L LD
5, KW TIERBBD»OZHD 7 ) 2 HE D PR
B UL RO OMIRDOZ FRIETERACES- L
TWD I EIRBENTZ TOT ) AOFHEEOK
PR BEEREFPHFS L Tni, 720 20
R BRI T2 A L CHPER RIS N O MR T
BIRTEROLEDIH E Tz, S HITHO R L
P. gingivalis DEBET- O S, KRE O EKN
T D53 W B B 72 T 53 WS T A B Por 53
Wl % W L7z 2@ Por /- BERE (0% O B
IO FHET A END. HERORRRE L %<
bz ZehnFillshiz, 8T, &7/ AR50k
ENZ L D F7212L K OBIZTDHFIENHL N L 2o
ToH5 #40% DG DB RATH 5, ZDOT L&
F 2. SHROWTWMEO T ) LR O E S, 3R
JESEIZOWTHfh S,
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CRISPR (Z & 2 i JSVEMI B O A7 & e

MSZ2 1 fens

Il — %
WEERA  Belepk R e il

MHEOEIZBNT, 77—V RTFTAINL
Vo ARSI X B BIE T OERR T/ L1
REIG. AR ORI T oMMz 2 12 X LR
WEEETH S, — T, FERMEEE T OMBBHE
By H B & LTI 4E clustered regularly inter-
spaced short palindromic repeat (CRISPR) #3713 H
ENTVD, ZEOBBROIIEST ) A EAT AT HE &
holeb 20X RELORBE X 0 FEHNCHGET
THIENTEDL, KHTIE. 2O LX) ZRELEH»
5. BUEDOE A4 OWFE R BO P2 I L7z,

ABEL VY EKE (GAS) 3Z¥LikkEEZRL. £
KOFE%DZ T 77—V ORI o THREMEZZLS
B TVREEZLNTWS, —H T, 77—VhE
DKM DNA 2K % Bt <d 5 CRISPR 2%
HHETHI LN, 7R 77—V PELHHETHE
LR FEEHLEEZOND, £Z T, GAST0
VROK AN+ T AANIE % S/ AN ) R g R
Too ZOFER, 2D 5 CRISPR 1%, HEBRXF S &
L CTwa43k DNA OFfEFHE L > Tz, Pan-
genome 2* 5., HEDBIETOEMIZL Y 752 ¥
V7 L72EZ A, WL CRISPR AR—H— %D
PR+ & CRISPR %4 L ek L 25H L 27—
TIChoTnHZ L, ZLTHRADOEETEY b
MT7 7 —=YICHELTWVWDE I ERL, RE®
CRISPR 12137 7 — Y 2 BIUNICHGA LB & 035 %
EEZ 6N, CRISPRICE VY AT T 7 — 2 2l
BLTWAEZ EDRBENT,

¥ 72, IR RN Porphyromonas gingivalis C
. 7 AFRERR &R Z A NIRRTz, E ks
B3O Ry M Tay NTHT AT A IS
insertion sequence (IS)2SEMHEEIZRD Sz, F
72, multilocus sequence typing f#HT 2> 5 60 ¥k A
7)oy MR TR BRESEETHL I LD,
AW TIERARB TOMELZ DHEIIBETWL T L
Bhhole. E6HIT, 60 kTR L 724 CRISPR
AR—=H =D H 7%, MIFERET 7O T —
F X — ZPHHRIR AN I S e Do 7z —H,
%0 3%D9 5 6 EL LIXAREOT ) AEHIO—E
EMET, 20% {AVIS L F 7213 E O I E
LTWw/z, & o TARED CRISPR . B IS %
o P. gingivalis WRH KD DNA ##E9& LT,
IS B#) R4k DNA JUAAZHIHI L T 25 & & 2
bihb,
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AYROAITAEAL VI T FITR

MS2=3 | g % 15 CON2 O#i 7= 7 Bk

ABRHE HECRTH S R WH &
Wl AR

MK Belesise  DIREAAL

CCN2ix. CCN 773y —ELIPidhs—HEnsy
URTBEOREHA N—TH Y, I E THRER
Tol1okE2ZON TV, L LIEEDHZED,
5. 20T CCN 7 7 39 — & Y oN—[ihk,
WERTO A7) —12E D85 RV 2 R
CEDNWPHSE NI o TE, CCN2 X4 DDE
Va— i SN oiE L. ThEhoE
Ta—NVEAHNL. EIHkL BT EMEIEH %5
Bo WZIEA4 527 v, Trk A ® FGFR % £ D
MM 5. BMP % FGF. VEGF R &b wvo iz
WENT. ZLTFEN, 77U hr—h vk
Wo ZZECM 3P Z ) vo g TiladEhns,
CCN2 %, ThoffFaiEldLZ L1280, M
BRIBIIS UCTEEET, B e LT M b 3 2 764
T ho SOF N HIE, AR, FEIC
ECM (24§ %%, K& L CHBPIIC AR S h
%7 CRIEEREITICB b, 22 TED LX) BT

KIPICE > THRIENKRELSEDD, L5 T
L7 HE L CCN2 O EAEH % 2R 12 iBig 3
% Z )8 CCON2 O#ft % B3 A ME— DB TH 5o

CCN2 i3 ¥k filnic BT, b e iz & b1
RAET 225, ZIUTHBLAWENITE 2 EZ T A
NWHEWRIRTH 5, Lo Lt x ik, [RHEw o
MR ER 2RI L7z A & K0 — A a2 6
ATAHZLI2EY), ThEWREICT 2 B/ TR
HOENZL2o2oH b, E5I2F9 LTHELATRIIE.
CCN2 AL BEIE 2> & ik 275 50T Td
HILICVEMNTIZEADLI LIk oT, BN
CCN2 OifE%E S ST 3 X<, 413 CCN2 %
BELA vy 57 b—a, ThbbitinTiEe
DO HEAEROEREOHB ZHEDTVD, TH 51
FRFZREE LN, malfs o N D &
S L7z
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WG Ay b7 — 27128 5 NkESETE

MS2-4 | o

Paky HAT
Bk Bek Ak

WIRETEE IR, ROLHZERMNE O &4 120k
F 0. gt~ oL - B, e o R,
WEEE ORI, RE RO MER A, kil
o7 R =2 2 2# T, KERBRO G HHENDE
U TRAET A FEEIHMRAGHSETH D, &
DL BFE e SR E T BGER X, 2D
BEICHIBE STV S, ZOFRAL 226N,
Sox9 77 31—, Runx2 7 7 3 Y — 7 5 UIZ Os-
terix 2 EOWEBERTICL 5 F 2 —= v 7OELH
HGLTWBZEPHLRIIENT W5,

M7-bid. 584 cDNA ZH W80 —=
> 7, Microarray b7, #EH Y — 7 = % —fif
Brze E2BREL T WIS TEGEFEIZ BT S8R
BAy NI —7 VY ATFLADORHAEZHSMILTE
720 F 72T, Sox9 I X AMEHGHEBRIZBIT S
IYT 7 AHIEHBEH DS L22h b, EHIC
2B ld. invivo ¥ TN E W RBURNT > A5
A &R L. WIS SIS 3 % B R -
D E & BEREIAT 2 JEBH L T\ 5,

Ky VRY Y AT, WIKRE SR O HHIEIZ B
DLEE Ry NI =2 VAT A E, ZORIIE)R
WREEF 70— FBEIC OV T L 72w, £
7o TOWE A Y T =27 Y AT ADOMWFKEI X HIE
BORIEIZOWT LA L7z,
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7574 FEEENT (GWAS) 12 &

MS275 1 2 R AR I B B o ) 2 —

71—l & T DK
Hft
FWIFER KR 7 AER

FRN B BUE B RO R R O F—L & %% -
TWVBERT, 40 Ul EOHRRRY 5% O KT
DEVERTH S, FHIZHEEIRICZ UL, IBE
DWEZZZ T 50, 72EFREZZ TR TH
59 DAMZIEFE R & N ze v o> T 89% Dk N bE B
PROVWTBOLTREHRETH L. L L. #NEE
=W —=DMEIND % 5IE, EERSHTOONWTD
MR T, FRNBEIC 22 ) R WIRE D &) 2%
WL, 220 5MIREZZ0EEITE, HHBEDR
W7 RGO EABIT 50 KA DORKARE T/ A
74 FEEEHT GWAS BFFEIZZE D X 9 hkNED
R R. FIRGRICET 58 TH %,

KEINCI DY 4 » 27 7 —1Hi+: 50 AIDS #17
I SNP i 70 ¥ = 7 MCHWH LT, {#EDTER -
g L7294 bh 4 >~ SDFI (Tashiro et al. Science
261 (5121):600-603, 1993.) #EfnT- L SNP [[%E
12 & o 72 & [ WF 58 (Winkler et al. Science 279
(5349): 389-393, 1998.) DE:, v A v 27 I —1ELHs
20 4EMIICH - T 2800 B> T A X B Ol R kAs 37
\2&k 5T/ / & DNA ZHffk L7z 1T SNP T &
LTWwa%RERT, #tx L) X 505ERE L2 5H
L7zo [al URERE TRUBIE L KIRFEAR T B3% 6 &
9MEMLE % LT, MNBER) & BBl L3 v
b o —BIOAFT 5100 Fld F 0 EMITARIE L C
HiF & BH L 2B Th 5, Hrittflo 1000
K F v 7% W 7-kkNBE GWAS T 5 S im T &
(Nakano et al. PLoS ONE 7(3): €33389, 2012) T
& A 3.5% D IEH LA IZ oW T, ik
BRI CTIELWRHRERRT LI L TEZ, &
\iE. BRAPHIEL SFHfishTwadbivbhioX
FHIWEOL W THED GWAS BFZEHIZ > CTEiF
RERZEZOAEFICTHHSE TV Z2nwT, &
Al - THE R B 72,
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FRE A SRS B 0T 5 St i i

MS3-1 | o e

aHsE—
HR o B

=S AR R R IS BRI BEIU S SIEASEE % &
TR AR SSIE TR O SCFL AU & i 2 72 ) WS
RO EREN TSR SN DD DL,
DX S B R RS 7 EEO K
LB e, BRMICKERMEE R>TWA
DS FOFHMARE A = XA L TRAW A DS
CHERENTWDE, 22T, A GOMEHERHIICE
VF 5 BT R R OFIERE I S 2T B 7
O kA GEE TV EER L THIsE 2 D T & 72,

KRG AFEFRE 2 R HARD RIEIC L o T —kSK
DARFR IS IR ORI 2 BB AEE S D, T X9
ZBEAED BRI b o THR T 5 & R
RICT T HBRMRERD = 2 —1 ¥ B EES 1,
Za—0yORERIZE ST 5. PREMRR
O WP IO BT =2 —1 v
OIS EBE RIFL, HEZZ0Tvwiwn
Sa-UYRFEIME LR L T2 -1 v
WL CHEEROMMmARLET L, —a—art
Z2—0 r ORI IE = 2 — 1 v OB RE O
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Mize LFHNOFHEENE L 5, T2, BEEEM
EIALE T 5 P-area (&, TEAFIC X > THIL B
X ORI K TN e 70 SEOE BN 3L U Ao RN ENH
IREH I HACHHR T DY X I ANV REE T TR L,
WEE A D B3 A2 \0wbw b [IHE] oK T
HEVIHIBEIRBEINT WS, L L, MW
(2 BT B KBz IR EF O 5 ENZ D W TR A
% A%\

TH IR DML S DWW TR, 2 D OMIFREERE D
MERZZ5N5, O DX TR 5 U
HETH D, THROLERMEIM TS, WRESC PR,
[ 70 & D KA ASER S3W & 5B 5T B o S K
Bz AR 2 & FATHE WA I E A R TH 5o

LRROKEZEL T, MEETIZBITLT v POR
%% 2 O DKM E Y (A-area & P-area) %
BRI L 72 & 2B U A FHE B & M 55 & A B
IZRER L 7. ZOfEE, 1) MRS WL P-area O
WMOATHEIR SN, A-area DRI TIIFIE I N
Potze 2) B x JEE{L L T P-area Z FIW T 5
&LVBHEB M I L O T D ME I ATIE TS X Tz,
3) AREERSA T T ENICEHIEVIRETH -
725 P-area i 561E O MR 531 10 | M BRI T C 14
TR & B0 O WER 5 W= O 7 EIZEL TWw
720 VL EORED S KB B (P-area) 1%,
FARE OB 721F T 7  MER W OIS K E L
M54 5 2 LA L7,

75

FUREMH B SR DAL AR S 72 59

SS32 | T pnE 2 AR

A HR
WK BelRkh dRE - HET U

e X CIREPNICHL D GA F 7z W iRk 2. T
VA - AR CHICE DAL EAHEH CTH L,
DEHZ. EWOBEDOAL ST, 73k 1
S0 RAGE R ST A PiEBERE b iFE b o, HE T op
FEHI BN BT, IO T AL, £ < ORfHIFE,
PR AERS - B0 o0 WS R 19 7 — SR O PR TS B 2 S 1K
Do THBY ., AERAFIEIIC S BRI S Bk
D B I FEBEN W FE AR I AT h T & 72,
FARAY I 2 e T 2 BT 2 v, KN
BLUBE T O 4 OERRLA & O AT E B 7 1% E]
o TWD, —T KEEOUHET FHFEFIRA~O #H
W ko TREEICK & 2T 2 RGP T & v
W HEE R WEBFCRE I O IR A5 25 700 © O KA YRR
ATIHSHERE DM T AL DO FFREAIL IR 3 5 2 L1
FoTHlgRIEINS, BHEIIOVWTIE, ThET
LB PR E LTHA ZHRZE ST
B, RWEEARE LIRS N O BLREL. 7
\& & O SLEFITA O B AL SR 7 & 25 T
FRICAHTH L e MEshTwb, — kK. O
& 7203 = ARSI A DRI D AT T R
FRITE LW E SNTW DN, ) HE T & B
CERHZDL 0TI ELRBEAT VS,

Falx, e oS L IGMHBEEIAEETTIC
AL DY) 2y F 2 —7 %5 LCHMEN
THWEA L, WETEB) OGN 21T - 720 ARUF
FEFHIT B TH W ZZESTRIEARIE, TIER IS
FHIR O R JF AL IS R OB EIEA L TWwWhH 7
D, EIANEIAAE L 72 LA o R R x L )
BIREVCRTA S 2 2 LS RE L e o 720 EORER. T
SHANOK (FEWAK) RIBATHE T BRI ICHF S LT
WA Z L, BN 2 LT AN OR) RIS
ENHDHIENWAShE otz T FIEGEEE
WL Th., LI & I T iiah R o sk v
BT,

LIl e T & KR & B O A RERE & A LT
W T AR TN DLF RO LT R IZOVwT I h
FTOMBEZMATHEL BT, TOHKRMERIC
DNWTHELT 5,
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B SR D 73 TP A S = Xk
BT S U O o RE A Pl
faks X
Y PN Y a7

SS83-3

il A B

FLEE O A B BRI . RN EE D FLRH 2 5
ARABFINOZHEIRIC BN CTEEREEZ R/ L
TBY, TOREIIKAWTIORFENZO% D5, FL
B O BARIIPUT BRI L > THI SR SN 5
A, FOFEHEERE DS L XRZAWTH B,

INFETHRA I, B2 a /L & 2 DFFEL
2% OMTHATHMBETHE Z L. Z51b
FHENNL A S e o w25 LI T Td 5 RANKL
(Receptor Activator NF-kB Ligand) 2% gk #lll it 12
B ¥ 5 RANK (RANKL Z446) CfEfid52 L
WEETHLIEEZHLNILTE, — 5T, 2
R kG 0D 3538 & Lk o 2 B B AR WD R 3L ok
BREICBRB L TR A2 & X0, Bl s 38
AR ZHIE A S = XA DFIENREZ bND,
Z 2Ty FLih DA R R AR 25 Fa e 7 A\ B 0D 1 I
WPEWBI X I D Z &5, R ok AHIE
PO WS Rk EO R E R T
PTHrP (Parathoid Hormone related protein) (245
H U FLeHE PR o s AR 53 2 76 % B L7z,
ZOREH, PTHrP IZMRELIZ B 17 %5 RANKL %83
% LA S ekl OB E A fRE L2, 2512, A
B O EARFSIE I PTHrP 25EH 3 5 BRICSEH$ 5
BIZTOTO 7 7 4 V&G L72RE, Jaggedl @
BH EAPRD NIz, — T FA I EMED
SALFEBIZBWT, 2O Jaggedl A% Notch2 ¥ 7 F
VAL 5 & 3EI2, RANKL ¥ 7 )V & L
THE M b2 IEICHIET 5 2 E 2B 6L
2o TNHDOZTENL, AABWKL LW IND
PTHrP 2%, FLEMRBEAIL O Jaggedl-Notch2 ¥ 7
F IV R % A L CELH 0 A BELAY BRI 2 9 % v
REMEAVRIZ S NS,

IR, T @ Notch2 O 2878 Hajdu-Cheney JEfE
HE(HCS) DFENBIE T THALI ENFHLNE LD,
HCS B8 Tl EE OFHERE & FLk o F R 23
WEEINTVWDE, ZOMBITITNEHRMEE L O
MO GALTLERN T EN S Z L2925, Notch2 @
HCS AR i g Mgt oBREME L7z, €
DOFEHR Notch2 ® HSC ZERIF, 2 FF T4 7 —
AMERTSH B SCF™Z & % Notch2 # ¥ /327 @
R SN 5 2 212X ) Notch2 # » /8
7 OmMREAA L, BkAE s L OE b
MICHET 5 2 L hoize Db X5z, Ao
AEBER B AR 1 BRI BT % Jaggedl-

76

Notch2 ¥ 7 F VRNV EHELRZEHZ b b, T Ok
AR O FHE R PR R R T E &2 2k
PSP ERoTET,
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SR PRI 351 2 ST i
B> A AR

R e

HR o B

SS3-4

TR O PR SR o SR T, A7 R
DG, B B\ IETER % FF R S 0BT 8
THH 2O &) HREBOKEALA O #7257
ZIEFAAIEIE T 5 BRI EA M 2 i % v, — IS,
C D &) 7z FHEI VPRI B U 2 ST 13,
B S O—RBEZH= 2 — 0 ¥ DEF~DOH
SRR BT APORITER T2 (PORH) £E 25
NTWwb, UL, =X aaists B imIcs
VF % SRR R S O, PURA 7% R
T PRI 35 0F B SEFT R4 O JESE ik D BB
7% 57w, fealt, FHEHTH T EGIR O &SRR O M
fafkds X7 ) 7HIBASFAET % = SUMFERIN T,
S F SF R ERZENTDN, — KR EZH =2 —
O v OREEHREICES L TWwb I ehbroTE
Too AL, ZMRRE AR O [T 2EIC & D
HeH & 7z Nerve growth factor (NGF) 25= L%
Fi~mhRigE S, NT 7 T4 VRIS XD =
BEMNICOWSINGE Z L, SN/ NGF ¥ 7
V2 & B Transient receptor potential vanilloid 1
(TRPV1) Btk o> = 3Cpife 55 T Beidgidx i = = —
CEHEEIM L AVR LS IIE T B 2 & AW B S
L7zo 72, BRDIERET 5 & = LAPFRETIC B v
TZ7) 7THINE TS % Satellite cell A% < WAL L.
ZOIHHALD BT SR ORI AT LT 5
—KBEZH= 2 -1 IZBIF 5 TRPV]1 %8 %
WimsesZ &128 ), AT REE A FERE S
HILEEEILD, SHIT. RIELRT Lt
2B W& S N7z Heat shock protein 70 3= %
MR~ 2R S NSRRI NI S e, i
BEO—RKBEZH= 21 —0 v OBEL LKL T
HZEHbholn,

Ry VRY T LTI ZLARE N OTERIzERE
HEIZ DWW Th b N OWFFERE R 2 T I i O ity
DA FHBAT I EFEIR I BT 2 B R R i o
SIERMEIZOWTHEE L2,

77

JEREIINC L A EfMileo 7R b= X1

SS41 | g4 2 CTGF/CCN2 ol

A B

FALK  Beth SRS

B RGP 2B AR o 2B B B <2 T ME o AR 1
VHBRHFTH Y. AR ORE 4 2l 255 b il
BIIRE L CY 7 FVREMTbh w5, Y E
T T EFMB L. BEMRIC L YRS T
WA S, A, B EANEH SRTE . &
MBI 2SR 2 Z 5D . B EHLER O 72 2> THl
FatEd > P =2 2L TBY ., BRI % &
HMUAEETDE AN ) =L LTo%E 21§
LEZBNTWS, LA L, EMIICHT 5085
IZDOWTIRIRET SN TR 572,

KA MR ERT (CTGF) & 3 F&hbd CCN2
.MUV T—F T D—>TH Y CCN
77 3I) =BT B, CCN2 IZMNmBam, Bk,
Pers. MRAMEEIER. b, 447 2 SR o Fi
W& DA BRRRESTRE SN TWw 5,

Fald, 7 AOWOBEIRFIZ, Bl O o
FHilET CCN2 BIZ T OFRHAS LA L., 2ok, &
AMRDOT R = ADWEMTHZ L2 HWEL, B
WD 7R M= 21213 CTGF 53562 & %
REL7Z. BHBOTERN—=3RFIBVEFTY V7
WKCBWTHERZME2T5LEEZONTVLA, £
DA = ALNIAAREI SV, £2T, =7 MY
U B 25 R o0 B A MU LSk U A ) B & AT
W, FHBEOT7T RN =Y ADA A=A LIZDONT
CTGF OB5235 H U in vitro THWEI L 720 Z D%
B EMD AT 5 L. BB 5 CTGF @
FEEDTLHEE N, WL ODDTE b — ¥ AREANG
B E N7z BT EMIICE 2 EMBO TR
F =3 A2 CTGF © ¥ 7 F VikECT&H 5 ERK
N UBALENT A ENHALNE 5T,

B NIFE 2 DA A = ZADHE L TG LT
WAL EANDIEFHINC & o THWIAA U B34
BB ASHE R 2126 L C CTGE oA % Jtie§
5Z&T, ERKDY) yBfbz kL, BHifao 7K
b= ANFEE SN, FNABAHIEIC & 5 I
ERESELEEZOND,
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v MR- RS RICBIT S XY
o7us7—+¥E CTGF/CCN2 38
KM sE— Y, ME Em A BB

31,2)
4

HAK AFs Y. HK DR

S54-2

SOPBE LML SIS ALIEICH R A ML
Lo THAMEONZZT T L BN HEAKREHE
ELTED, H Mk oIS ZInb 5
LRI D IREMBURAMEIE L. TOIRE L LTH
SHE (SHERAEB L OBESSE) AT
DGFEITHMEI NS X912, MHARIT—HA oM
fhe LT-ZD LD TELTHE - R AMAR LT
N Twa,

A2 HboW5E 7 v— 713, v MRIFE- R A
ROBRBRICBIT L 7077 — Lok 2 ed
% i T, dentin sialophosphoprotein (DSPP) %
dentin phosphoprotein (DPP) & dentin sialopro-
tein (DSP)/ dentin glycoprotein (DGP) #1124
i3 57057 —¥TdHs bone morphogenetic
protein-1 (BMP-1) #%t b 9 ik OSE S K125
Wy rZ 2502 L7z, BMP-1 1ZMto> BMP
773V —LRELR)Tu T T —EEREEA L,
astacin 77 IV =X ENhBs Ay 7ru s 7 —
ETHb, SHITKHHFAEZIMRA AR, © ik sE
M2 BT BMP-1 13 70 7 7 — B il Pk (S JARAE
f1Z connective tissue growth factor / CCN family
2(CTGF/CCN2) o5l a gt 35 2 & & R L 72,

T2, AU Arur7ar7—¥<Thh., @k
J R Wi B DO BRI BV CIRBATILE T % matrix
metalloproteinases-3 (MMP-3) 7%, & b phi#liliz
2B WT CTGF/CCN2 OFEH B L U4 % e
HL. ZOBIC MMP-3 ® 717 7 —BiftEd 4%
7 <, dynamin &IEED T Y B A4 b — 3 AR %
NI BRSNS H LT L. MMP-31C X % it
KA o i A HEE I A CTGF/CCN2 245 4
ZEEBERIIHEL TV,

P EofERid, v MEFHE - iE A RICB W T
BMP-1 BX " MMP-3 2B E %25 V30D
SMRIZF TR, Ta T 7 — BRI A
Y RELUTHIRBIIER # ZIZTWREMESH H D L
N A=Y (R

78

B LB VRS 5 B AR g8 i

SS4-3 W Z W D82 DWW T

IEAR o, 1Y ORER, E#E Hhi
hA S EHE. M R
LR FURERREE ) 2

Rk sV 2 (Low-intensity pulsed ul-
trasound stimulation: LIPUS) FE&HZ. in vive 1235
WA Y77 Y MEEFERE ORI OF v F A ¥
T7V—Ya &L L, BRICBWTHIHRED
e, B RIERANOFET OB OO IZIBH &
NTW2 o0, EAMAKICRIZTTEEICONT
EHLPIZEN TV R, £ 2 TARIFZE TR
OEWALHELTHF L, LIPUS OB S 2T 572
B, <7 AHRMHALIE R M (GEL cell) % Hwv
THIRRISIE R ML s, M8 A (2B 5 HE 2 W
A NHh A4 THDHCCN2/CTGF OBEETHIB L
Oy 27 LNV TOWGE 2175720 GEL cell % 6
RDOTFTATA v 7 T4 v ¥a k2 SEM-101 5t
RCHiE L, WERGHZ IHBE>S M3
MHz. #77240 mW @ LIPUS % 15 45 BESS L 72,
TG B, 156 204, 30 408, 1 WERI#R. 2 WER %
RNA Z@ILL, V7 V¥4 4HPCREZHVT
CCN2/CTGF ® mRNA SHEOME 217> 720 F
72, Western blotting % T % ¥ /37 & OGS
17o 72, & 512, LIPUS HSfE %, 15 2 30 49
45 43, 60 34N & X L. MAPK (ERK, p38)
DAL OBE 21T > 720 T OHER. WEERZ. 15
7 1%12 CCN2/CTGF @ mRNA w DO 5
L. LIPUS B9} 60 73t2 12 %7 ¥ 2% 7 B D BEMAYERD
bMN7ze —Ji. LIPUS 44 30 3% 12 ERK B L O
p38 DV YLD ITLHED A BTz, DL E DR,
5. LIPUS S X b, CCN2/CTGF @ mRNA =
BIOY 7 &0l bl BIRICBITS
WG LR R & ORI AVRIZ S 17,
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A MIE I B 5 CCN2 3 Jr O

S ks 5 2 2 I PR S (LIPUS)
DR H
V20 AMRE BD. FILRE

T dnp EEE W RS
VK BEBR B3 TUREAAL. PR
B AR I R RO R 9
(k)

[B®Y] &4 12 CCN family member 2/#% & Hk &
K+ (CCN2/CTGF) »sik Ml oo Ha g - 531k % f
352 L, EBRWLTMEREE (OA)ETVIZBW
THREBBEER 2RI 2 285 Lz, TNk,
FAIZCON2 DS OA WBHICAN LTI RbEE
ATCWBD, ZORGHEEHERL TV, LI2AH
T, WM E D2 (Low-intensity pulsed ul-
trasound: LIPUS) (3 fifj ff (2 {42 344 L5 B L2 o
#5285 TH D720, S, LIPUS #ilig L 72
RGN T CON2 DFEBL - EEADTLAES % 0 & ffbT
L. LIPUS IZ & % CCN2 @# L W 5- 50 W fig
PEIZ DWW THRGET L 726

(k] e s Mo in bk HCS-2/8. 7 v Mk
TR BRI R RCSy 5 v b WX B & ik 5 i e
RAC % B8Ekia#e (ST-SONIC: {7 i g okl 4
3.0 MHz, 30-60 mW/cm®) T 20 4RI # L 720 #I
W T 30 4C total RNA %, 5K T4 v /87
ZBRIL. E# RT-PCR M U Western blot # T
CCN2 OF B OB A it & T L 720 $ 72, F-ac-
tin 1% Phalloidin % 725065t TR L 72,

[# 4] HCS-2/8. RCS. RAC #llfadtic LIPUS #ill#
(3.0 MHz, 60 mW/cm’ 20 3 12 & - T CCN2 D
BT RERREY 8 G AERIIWENL 2,
7z, LIPUS I i f IRe [ %8 & 3612 HCS-2/8 Ml
PAIC F-actin OHFEREAIA SNz & 512, actin &
HI1CE b % Rho A #EEOHERWLIAIZ X 5 T LI-
PUS Tif# S 7z CCN2 Dt f= T HBLL ~OV L,
P17z

(5] Zh s ofi%id LIPUS #il#ic X % Rho A
REREOEELZ /- LTy HEHINC F-actin D HEA
fRift L CCN2 OEEATUHEN D SR SNz L
AELTW5, SROFEES S LIPUS I ik5 i
AR ERPEIC CON2 2 5. CTE 2 LW AT
bEEZ BNz,

79

CCN4/WISP-1 OF A BT 5 1%H]

SSATS | kw EY. RIE ST S, E AW

HE&ED, #5 #i, Bl HY, %
A #HBY, Marian F. Young

VEK BEERE 4 7T M A
Wi, “NIDCR/NIH

CCN4/Wnt-Induced Secreted Protein-1 (WISP-
D& B oBEEEERL T M EERICB W TEIEH
952 EDVHESINTVEA, CCN4 A H IS
2 BB RIZH O TR\ RUTIE T in vivo
TO CCN4 OE. B XL OF O FE, Mo
TEREMERFIC B 2 # 2 4H 5 TWw b BMP-2 & O
FREWSNIZL 72O THE T %0 Col lal 70 E—
¥ — % vz CCN4 #RIZEH (Tg)~ v A, L6
12 CCN4 k45 (KO) 7 A %#/EH L, CCN4 OFE
W2 58 % micro-CT ZHWTHE L7z, £
DGR, Tg =7 A TIEKRBE OF%E (BMD) - i
#Eg s BV/TV) 08, KO 7 A TR O
BMD - BV/TV Qb & #D 7z, S5IC205 Tg
<A, BEOKO <7 A5 58k MR M E
HiE (mBMSCs) % Hiflt L. 227 BMSCs D&
IR bRE MR L7z ZofkEE. BAERI< 2
1% BMSCs & HX, Tg ~ 7 AH2k BMSCs 1353
HBL 3 LEED i <. KO ¥ 7 X HH 3k BMSCs (3%
ol

WIZ, CCN4 & BMP-2 OBfREHL»ICT 572
B, FALHE A EBRB X ORIERBEER % 1T\,
CCN4 & BMP-2 D EHE#HEGT 5 2 L 2R L 72
F 72, & b il R EE SR R g (hBMSCs) 12
CCN4 B X 0" BMP-2 % il 563 S &, hBMSCs O
B SILE = e L7z, TR, CCN4 IX
BMP-2 12X > CiFii &5 Smad ¥ 7 FH VDY ¥
Bits X OE M b2 B S8, 512,
shRNA {2°C CCN4 053 % il 5 & & T, BMP-
210X > TiFEEN S Smad ¥ 7o) VLB
OB ML IE S 20 Thb
CCN4 @ BMP-2 |23 % #1E 1 integrinabBl 12
Lo THENTWS Z L5, PuikE v 7-fHE%E
BiCX hiRshiz,

VLR A5, CCN4 12 BMP-2 12 & % BMSCs
O MR % IEICHIE T 2 2 & TEIRE & 12
THIEPHLNE RS T2,
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BRI & F W 7o B - SRR
HHOFELIZINT T

TR

E RAFERIIZE . AP R
P TE £

SS5-1

Rt E Mz, A RAETAZL1E, o
IEARAEIC X 54 5 OREERHERE, BRHE - ALREE 0%
FALIC DG 2 EELIETH D, HEDIE, K
Bl - RRYL BRI L T B B & Ok
K- G-CSF & H W= FrH oMl - S8 m A G
] OBWEZT->TE, T3, BB E R
ISHT 572012, ko7 —H A b A MY —RRE
KAE— B b 2 EETEM, BRI OGHINLIE
G FHICBASE L 7ze DWW T, GMP # LI
I hERE AN CHREMEEEFIEE (SOP) 12D &k b
PRRE AL 2 I - BREE, MR L. etk
Al Lize 720 4 RIEEERME cotit e
K BEE LA X 2 ot - 2 EHAoR e
BIUANMZMHAL, TOFEAD=ZXLHHS
MIT L7z IS DOFRBRIT L D IEAETEE D S IR
WFFEE % 0] 2, BUE, BRI Z1T-> T b,
X512, F—EEHED T % 35\ id 4 R sk
Mgt - BRI E bR L2 & 2 A, sstindsi i i3
i, HEEREASE < IMAHE - MREERE N T 2w
HLCwie, Fro MAEHA - phkimAREs X O
BEFRAERRICEN Tz, 72750, I8N - 5 st
EHWTH i - LA EHERTETHY ., Wit
BEAET B DS VIR - i BEE R L B R 7
HEO72HOMBIEE LD D 5. SHIT, HEIZBW
TO AR &L RBOIE L BARRY A3 5 il
ZOWTEZD, A RRBETIVICHRRBALL /25
SOWBEERIZRRE > Tz, T2 XEYGR
BETNMIIBWTY, KT TV & AR SR
Eashiz, DloZen»s, il Es L OHA
BB N 72 i RE A 2 P - IR R R O B
- SO AR ARG H 3 5 W REME AR X
N7z

30

FHEEREIE L L Comkiiias H
TR
e ER BElE AR

SS5-2

Human dental pulp cells (DPCs) are present in
the cell population isolated from dental pulp tissues
(Gronthos et al, PNAS 2000, JDR 2002; Takeda et
al., JDR 2008; Iida et al. Arch. Oral Biol. 2010). We
reported that viral introduction of four transcrip-
tion factors (OCT3/4, SOX2, KLF4, and c-MYC)
can reprogram DPCs into induced pluripotent stem
(iPS) cells, which closely resemble embryonic stem
cells (Tamaoki et al, JDR 2010, Okita et al. Nature
Methods 2011). However, establishing quality-
controlled iPS cell lines from a large number of
individual patients is not easy and validation of
them requires considerable time and cost.

Human leukocyte antigen (HLA) plays an
important role in immune rejection of tissues and
cells transplanted from allogenic donors. In recent
days, tissue transplantation is conducted without
complete matching of HLA because of shortage of
the donors. Instead of matching HLA types,
immnosuppressants are frequently used to prevent
immune reaction both host to graft and graft to host
directions; however, when the immune system
function is suppressed, there is an increased
susceptibility to infectious diseases and cancers.

To solve this problem, usage of HLA haplotype-
homo donors has been considered in tissue regener-
ative treatment. HLA haplotype-homo donors have
a couple of identical HLA gene sets, resulting in
presentation of HLA molecules half in the variation.
Therefore, iPS cells derived from HLA haplotype-
homo donors are expected to be successfully
transplanted to many patients with less possibility
of rejection. Potential risk of GVHD will be omitted
by strictly avoiding the contamination of hemato-
poietic cells. We screened approximately 180 DPC
lines to find three patients having only one
genotype in each of three HLA loci, A, B, DRB1. If
iPS cells will be established from these three
patients, they are expected to show complete match
with more than 20% of the Japanese population.

We believe that DPCs are one of the somatic cell
sources for future iPS cell banking and regenerative
medicine.
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SS85-3

SSHAR - AL IR - B

RO X 2 AR, FRA RGBT S
WCEWIREI R Z R T 2 2 L s Tw 5,
LA LA, BRI OAERIIEL . BFER
D% AIEHMBLA WS B B A e Rk AE IR 112 &
5HDTHDLZENWHLNPIRoTE R, RIFIET
. e bR o eI RS AR L (CM) O#Lfk
HAERDEZ, 7y NEMIEEGS X OCBERFLET
WETWTHIEL 72, & PRSI CM % 814
L7277 v PHERC BB PSS 5 & TR
BiARRE S BIRIC T A L R RN L 720 — 5,
F v NBRER S FE % ML CM % 1 Wl
BRAHEG- L. 3 LW AR k& RREYEE % R
L720 MEFIVY AT HIZBWT, 55 5 R
fo CM. FEBGEHIAL CM., #AfESEME CM o3 5T
TR R REDE S N o Toe BRI Z2 AT IC
oT, HEgmMiECMiZI sy, w70
77—, 7y x—=Hil7 & o BRGEH L &
PURIE - MBI S 4 7N LI - iR L, BiE%O
RLREBEE N 75 JOE BRI 2 B0 - FHARBREEAN LB &R
WEAMRET A EDVHLNE o7, TS DHFZE
SR R e 2 S L 0 B ML L2 A S 7
TAERRZ T 2 R TH L L 2R LT
Whe RYVRITATIEINS DN REE £
ZIZERRIS AN D BRI DWW TR 5.

81

SR & b R SRR o B ARG o0 T Re

ST 2k

JUK - Bes o R

BUE, B ORI 2 @M H 2539k
WIS N TV D, &M P R DL 2 9%
Dbk e BIREE (HIRL AR REAIN,. AT
TR E R ) WL, BERERERREE
TH Y MR < BRRIGH ST 2 MRS (%
i) Th s, MikEao—fTH 5 HEER
I AR 2 Ze BRI (B8, TRIGHLER. #i7e &)
25 HEE - FES D, BEEREMNEE v
FERBREDBICHE SN TS, L L., HE
SN & W7 BRI H % % 2 2856, Mo b
BREEMOMR, A% Ehk e 2 BE R % il
THLEIFRIN TS,

PN Lk AR AL OB X 0 HEES L D
HIEREHIETH 50 BUEF TIN50
B A ROFEOR L ST, BRIESHDR
Vg, BRI e U O BIR BRI RS S
THY . FEREssH 2 o 72 T ERFEANOILH
BRI SN Tnb, — 5T, Hhiin: S Ol
N BB M TR 2 3 AMEETH o e TH
REALARE DD D EFHERAFT 5 2 LA RE L U
BRI O AR & L CIRICAEHTH %,

Ky VRY T AT, FA D 2FED RITHE D B
PRAEL Tz bR 2 F v € RS0 st
FHAR X0 HLEE U 7= SR o0 K i 22 IO AR R FRAT 72 S
N Z O 2 BV 725 BRI R D W Tl
ZHEDLTFETH 5,
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et~ o ASTROMBEH BT 2
SS6-1

microRNA #ifj3%
PN %

P e

PEAE, KN TS ¥ 7% non—coding RNA 25388 L
TWBZENGTLY, ThETHLN TV RN T2
RNA ORZF|ADBHL N R TE Iz, LD DI
/N RNA O—F, microRNA (miRNA) (22w
T AHEE A TV 5D, miRNA 1 20 3k
Bt RNA T, 7 N7 B EHEARE R LER
ETDEIETORBBLOWREZNES T 52 LT,
kxBTS LTwb, BIREN &
12, k& AT miRNA Z 40 L oMz X -
TWYAFNTDLZ EFHL NIRRTz, YA
F N7z miRNA i3 [T OMBo#EEFEHZ
L T2, mRNA ZARVEYREEFLT
< mobile signal & L CHifg & Mg I 2=
F—arEMALTVE I EDRBENRT VS,
L2 L S22 MR ML E M %
& LD EROEREEICB TS mRNA 23 2=
r—=3a roWwEIER . SHROBESHG I
L0 TH b,

fEAEM o< 7 2B TGS B & RZED SRR
ENDHETHH. TNOMERM OMENEH % W5
TH5IATRVETVGEE LTHAILNTE 72, 2
NE T4 RIERETRF o258k, Millast< b
Ny 72 A EPMHEEHICEAG T 52 %95 T
W5 %% miRNA IZ2OWTIEH L2 - Tz,
Z Z T 13 miRNA 2% mobile signal & L T L%
MEEMEERICES LTV B DTk W e 8%
VTI2e WL ODDFEBROER, BT~ AGH VR
O L HZER T miRNA 2BE L TW5 2 & 2R
ENTze RIEFR TS NZARZ RN Lk %
THELL 22255, MARM miRNA ik & v K. £
DAWFRERR S HRORZIZOWTHERm IR S
LEZTw5,
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7 b RS (V-ATPase) MR

SS6-2 I ED L ST b BDH

- N RN | RN N
WREYL MR RN, B (JAe)
ZE b () BV
VHIER REAER, THIEKR Rk
LT/ /N IV ONIE S 2
Ak

VEZa Ry 7 (V-ATPase) (213, VvV —
Ay IV RY=A, YFTANLLR EOHINELZ
AL TENVT AT OBREICEST55 4 7L,
MG B BRI O B M e & O NI, B
a7 & OMIBBREAFAE LR AV BREE o B AL 12 BE 45
T520054T0Hb, MREMIHY ATP #
BT DD VIFAL VY (A~HHY T 2=y M)k,
RN H ) Hilklg it 2< 5V, KA AL Y (acC,
cd¥r 7=y M) EXREIKRL T, V-ATPase #iE
ERET LI EDPMONT VS, KA T2y b
WWETA Y7+ —2HFAE L. Afk - Ml X 0 %
HMPRR L, MR TIE. V-ATPase DJHAE. HERE
EBHITRIEH LN TR VEDNS VY, 2Ty KHER
PIZBIT % V-ATPase DAF-7E% RT-PCR i T
L7224, a3,dl,B2, Cl,E2%72=v b - T A
VI A —LDRHEBEDENT, B2 T =y
b T A YT 4 — LDRAE % IERA LA TR
L7z RMER RS SR SR AE L Tl g ot
PR LNz, BRI S LMo TELE X
OMIRRELC, 3 TR CIEEss Rz oMl 2.
FH TR CI A R o M R V2N 2 C R
B R oI REILS R SN, S 512, a3
BV TL=Z9 N TAV T —2D) v 7T 7 I
A (a3-KO ¥ 7 R) M Liz& 2 A, MEED W
AT a3-KO =7 AT S »id L. MR o pH
Fa v ha—)bwy R TEEL L 720 KEER
REREOWMPIIASNDL OO, MREMEEICK X %
BALIZ A SN d o 720 MERIGEE IR L cid, iR
B 5 S N7z FMER O NaCl I &, K&
HCOs DA B E2E 2 GbE L L, MR
PGB IR V-ATPase (MR O pH #1253
LI REMAVRIZ S NS,
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BRI B MRS > 57 HO5
SS6=3 1wy~ o> i b

AT BT Bl %,
W

Hi R

WER W EEDME T 95 & MR OPUE - RED
Hasdebiv, TENRBOY 27 238 F 5o MERR
IR s 53845 &l UGl AT RYIC B R T8 A 2 4T
I T ENTE B0, MEEIICE HWE % il 5
Bl S €5 0EREIN TS, —H, T
WEN WAL E IS E R PUR - RS V3 B 25T
L, MEENLTEGMEEIND Y VX B
MEEHRICHEH S EDWETHLEELLNT
B, EGREOHEANOISIPYRHFEIN TS,

LaL. AR N7 EARBIETH, L%
BT ~IRC & T SRR IR T & v MR
PRAIEZAV B A ER - (HALE MG S b fE
B & NI IR G S LB R ASETE T B0
WEY & > 78 7 BT Wb R A PR S, RIR AR Y
WCEPE I E NS BT . —H, AlSh
7otk MlNICEE T 2 LR EB WS NS
y N B L MRS LI TS,
HEREIC W E NG & V87 B 1%, % { ASE R,
DFDIMPICHIENE EEZOENTWE, 2
T MERBRNCTAR SN2 8 o8 7 st ow
ERERMED WA T OND AN AL E[/E D
EWEEI R D,

Frlx, Hwsy v X7 B oMM E FT %
7212, H BB 0w AR 22 M) R —
5 —% 80 TdhbH HaloTag ZFBI4 52 % B
L7z Wy v 87 H & HaloTag O EEIET
AL, 2 DORBADRJBERICOW TG
fiolze TOME, WBEHT I T—EDY T FNRT
F FEHI DM % A L 7z HaloTag (ssHalo) 234551
TRLA~H 2% S, FAEIIC s b 2 L& B
WLz YT FNRTF FEGNE Y ¥ 8 7 AR
B, INBAKTUIR SN B 720, TV VEE TR %
ZAF B BRIZIE, ssHalo 13417 5 HaloTag 127 - T
Who L7z T AEIPE WA ORI, FF
BRI TFIVHRBELRNZ EARE I N,

W O T F Y Y — L BB H—K
SS6°4 | g dn T s THY v5 EHLICL
“(_

Al Y. Pieczonka Tomasz.
Bragiel Aneta

fik BEHBS 43R

IF VY —2L (exosome) LY KV — A 5IEK
ENZREZEBENETH Y, Sk Fy—2
(multivesicular body) NIZE&ENTHE Y., LRtk
MRl e BG4 5 & L%V v — A0S &
N5 EPMLNTY D, ik, BEFL R, WERESE
WCZF VY= 2OFENBOLNT VWS, ZL T,
INSDIF VY —2hOEHENE T T F — i
Hr&h, WERZH b T b,

Gonzalez-Begne 513t PEH TR L ) =%V
V=K% Tay M VIBECE VLT, e
HFRMER T %Yy — 21213 491 o & Er & %
NTBH, 2095 26% 0 WEEAE. 43% H5HME
EHHETH D, Ogawa Hld b PAMERZ RITHE
SIKEIR Y 3y M VRIS D EEOE W) S
HOXLXyy—2%# EHELOTF VY —-AIZY
AL T#, 4~7 MR E AR EEAE XA Eh v
LA, TITg—ERTu—Yr Yy FEAEIEE
FNTWEWT L2 HE LT,

WFZEIC B TR = Y — ZTHRIEDSTAD
LNTWAET 7 7HY -5(AQP5) &, BRIz
A ARG HN Y XA %R L% hY 5 W~
s Twie, Z oM AQPS iR, 5
—ERE R (QAM~9PM) (2l 3 1uid, B
W& & DI L7z BHRFR ¥ = — 7 L VEfiht
DOFBEMERIZBWTHIRT Lz, Tz, MEg
AQP5 ILEEIZ, MEHiE L L WHBERLTWAZ &
o G IESED N, < —H— & LTHWE 5,
B 512, MERH O AQPS EIIHEEE K AR I VZR
L7277 WY A < — R B O MR TINS5 2
END, FARIVIVOKAENEF = v 7T HY—
A—ZHHTE %,

W, WP F Y Y — MHEEFED SR
Na # + %)V (ENaC) & Cl F v % ) (CLC-Ca) |
HKEH SHR 7 v F QMR F VY — L Tk
BTFBONLE o2 b, BiE e JE
ST 20T 5~ —H— & LTZ 5 gtk
Wb

WEE OO 7 1 7+ — AERTIC X ZoRAas i, £
PEHRE Y%L SBOMBEIRELND, (A
LFBETE S KRB - SHE . KEAR—, &
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T A IWANRY & — % fifi o TR RS

SS65 | T A k4 A — U ¥ TR OISH

A WIE, B BHEA. AR R(HE
R B ZEER

WER R DK - BRI, ECARAY V25
KE2MATHCIBBIC Lo TR SN TWE, 5
ATA A=V Y TEAi M- 722 L TORZET,
W R BRI B B Ca¥ = — 7R Ca™ ¥
L—v g v, WEEIREE BT 5 BRI Ca® t ¥
L= a v EOMABRONTE 2 AT T
I IANARY F —%F v +EE PR & 4T
PEIZIEA L, 5067 37 ZIEANEIC KB ¥ 5
B 2L L 720 ZOEANIC L o T, #tn+E v
T — R RIS 5 0 T & MERBHI IR L2 S 3
SHEDLZEDNURIC R o7 TNICE o THEXSH)
Wy % ffi 5 72 intravital 4 A — Y ¥ RN A FEIC
otz 3 HITHIRTEAIT X 2 MR IR L O
Bl O RS IFE S LB,

AYF54 Y yRYY LTI, VIS
B X 72 G-GECO *® YC-nanob0 % @ Genetically
Encoded Calcium Indicators (GECI) @462k % .
Hak oA A= V7Y AT A% flis 7z intravital A
A =TV TR CRRIAGER BN T 5o FEITT
O 2 — NAaGEEMEE & o 72 92ER T, FH PIRAR
O Ca” B L FIKFIC, L—F— 2y 7 VIiEEH%
flio 72D A A= ¥ TN ETH B, D
RS RS, TRFLa) v
T 7V E Y OEREN G- LEIRNE G- ISMA T &
RE 2 A3 B BUR IR AS AR X % 58 T
Ca” IR &R ML S % iR 5, sz <.
L — W —BAMEE E fo 7oER R A X — T >
Ry FAa—T & Mo 2R intravital A
A=V VT DEG IR TlT Y — LR
TEAROF L WERE LT, 77 /Rty £ VA
o THOLYE v — 2 e I S - FEHR R,
EHETR Y v — Rl o 7T A A — T v TR
DORERERBNATH, EHIC, IRSOHMZISHL
7o WE IR D IR TESAT R0, AR T % il o 7o MER IR D B
REHIAE O REPEIC D W T EERT B,
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WERIRIZ BT 5 GABA ZBEMKBEED
SS6-6

LB
JIE 7
HA SRR

The past decade has significant advances in
understanding xerostomia via GABA (A)-like re-
ceptors and central or peripheral type benzodiaze-
pine receptors (CBR or PBR) existing in the
salivary glands. The stress-induced xerostomia
seems to be associated with an elevation of the
plasma steroid hormone levels, which exert potent
physiological effects by allosterically modulating
not only synaptic but also extrasynaptic GABA (A)
receptors. Recent our studies, however, have
demonstrated that both the methamphetamine
withdrawal stress and the benzodiazepine stimula-
tion upregulate steroidogenesis in salivary glands
through PBR which mediate to produce CYP11A1,
an enzyme synthesizing pregnenolone from choles-
terol. Interestingly, they simultaneously increased
in mRNA expressions and peptide signals of a
pituitary adenylate cyclase-activating polypeptide
(PACAP), PACAP type 1 (PAC1) receptor, diaze-
pam binding inhibitor (DBI), and PBR as sequential
transduction factors for producing pregnenolone.
Our results suggest that withdrawal stress and
benzodiazepines locally produce pregnenolone to
modulate the GABA (A) -like receptor functions for
enhancing suppressive effect of saliva secretion.
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2 RUBEPRIG\Z B U B T1PERG IR o0 fllil i

SSTLT s

IR
Kbk )

Wi i

HARIESE 2 MAERRIEETF VS v + (GK 5 v 1)
2B LR (57 5 SeRFLEE, ERESS— s
ISR A, 2k ORI EHEE EF S v
ML, BRI

FEREIYE. % 8 M Wistar RHEMET v b 9
VE (ZSHEmF IRl @ 135.3+14.8 mg/dL) % IEH B
& L. [EE GK HEPEZ » b 9 DB (22 RFIFEAH
213.4+22.6 mg/dL) ZHERFHEE LT, f45F 18 L
R/, PATKREIRICH =2 —LRFAL, 4B
TR, 727 VVEIRZEA L, Sl
EHREARZ R L 7, EARIE T M TP L
7oty WIEHGE ATV, SRIRFLEA, RFS—ER
SR A T2 O B o WHRFFAT % 47 > 726
25 AR P AT A1 0 W 8 ) CfE B 1% CRtaT LB %
1o 720

SARFLEE © WIS, WA HBRILEENICAE T %
EMIMAE Y — 7 A5, BN ERE L Tw b 003 BigE
ENTzo MIBIIRA &5 A HARFLIEHN AL D L3 72
FAMEATE ROV —T %D, FTITWERD
HE A ARRFLIE T OMIEIRAE I E W Tz, Bl
V=T OEE - WHEOMEE LT 5 & BRI EED
EFEELVAEBRINES o7, LA L, BAMLE
V=T DM, HEz KT 5L, AEETED S
N oTze IZMBPY - 308 HE B P3P o B i g
. EEHCRENEL, BIREHCIIEIET 2
LC\W/ze BRTEIE F OBMIMAE OEI I, EHE
TIREAIRZ . HRRHETIIRREZEL Tz, 2
DOTEMIE OEEOMIL. FIRBEEHSEFHL VA
BN E Doz ISR © WEILIC, 3RO
M HESIZ, TR OME 2 5 L T2 Bl
EHTH o720 BERBEEOMHE X0 b IEFEEOHH
DIEH DN E D o7z, BMIME OEEOMIE, HER
WEEDSIEFEIEL D ARIT/NES o 12,

VES, RO LR o BANMA X, 5
MRS X o CTRER AN A EATH | &l 2 2T
W7z,
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B E ML BT B NI TR -

SST2 | semikim otat

FEOERE, RE Rk
HehA  Adweh s —

Faid, HBHIEFTBERICBW T, WA S IHE
NEBEREATR & < 2T B R I\ T AR e
¥ A T OJRIES L ORI FEBLIRI O 2479 &
& DI, HETHBONRERIIBIT S CD31 BLY
LYVE-1 ® mRNA ORBURIL L. HiokiEZ b e
DORBEMEICDWTHRE LT &7z (Sato et al, 2008) 5

AR, RGO 2 IER L VG U TE
13 % Z & (Gehlert S, 2010). & & IZ/MIL# Tl
M~ —A—&) Y= —=HIITRIL T
5 Z i S (Kiveld R, 2007). fNERICBLF
5 YONEFIEDOT RN R SNz T2, Bi%E
BB X OH G 7 o i) B AR 12N ~ —
H—DFJDPRDLND L OME, S HITIEFH OB
RELCIG U CIAE WA L % &L O b & % (Pette
and Staron, 2000 ; Egginton et al., 2001)

b, FAIINE TONZEICK Y, FHSATPHEIK
IZBWTIMERKICES 5 2 PRI NLHEE
TR 2 AR R E 15T %  (Biochem Bio-
phys Res Commun. Sunohara M et al., 2007; Calcif
Tissue Int. Sunohara M et al., 1996) o

AWFRIZB TR, RO 1 O TH B
HL., HSEHHROMBEERICBITRER~—
B — 3B X O & £ #Ii] <~ — % — (tenomodulinn)
DRERFFEBLRI 2 HT§ 5 & & B2, HaeLiLz
SFEZTHBEEBREICB MBS R OEEC
DWW TR LS9 %,
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WAL FHEE 2 BT 5 Drug Delivery

SS7-3 Route & LTDY V35

LHE U, A W
AR M BREEIERE

Ao, PuEH 2 B DI TEAT 5 2 & TR
KB IOZOFED ) 8k Titg ) v /3o
B ZE DIMF A2 &, Lad, &Fictd 2584
BEHETE LWL LZHRE L2 ZOHETOM
RIS EA O L G-I ORI A B R IE
BHOOCORAETH HH, #HZ Y Ry — 21k
(FEiAt) 35 2 & TRRROREAR A IZE 72,
(MR B & O] bl H A LSRR 4 5
5 XN EBEH S A TS F oBRHE ) By —
2MELTHW 2, ARE D EE 100 nm DY Ky — 4
&L B#EEA 100 nm (75%) & 800 nm (25%) DR
BUVRY—=LEEH L SNHDOYRY -2 %<
v AT WAFENZ 0.1 mg/ml DIEET 10wl ZiEAL
Too 24 BEMHIER. AEAFHT Y voNfie WEMI L, B
HAZHZSR R L T IEERIRALEEIC & 0 SR &
7w, BT Y Y SHilZ oW T EdEEIC LY
PIXE Z HWTEIM L7z S 512U ARV —24 (150
nm) DRMzYLR L. RIEMOSEY R HIE L
7z wrapped ¥ 4 7. L) R OEWRREZ HIWY
YRy —AFEZEL L7z hard 7 4 7&2/EH L.
FREDFINET A 4 2 51 L 720
(RG] Hicid AL BREE B1220~30 ng/gs FHF Y
VNI A BEAY20~30 ng/g. B HETIEHY 200
ps/s ODHEMREEL TV, S5 fFo721) K
V— ARHELRED) R —LTHLTRTOT IV —
TIZBWTIERD FORSREZHRB L7
[(F2] 74 FI12 X ZHIRNTEFNC X 2 BUEER
it 2.6 ug/g ThH Y\ 58P (BEEE TR %
ME) BXOFREY v SHiicBWTTRTOY K
V= 2MLY AT T F AP & ST 51T
REEPRT e 5HBIE. VRV —20H% 1 X2k
LHTIEY) VONEIANORESR, X512, X 5
AEBT D720, KERHTRELR Y RV — 2% 4 X
EFMELTVWELVWEEZTWD,
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HESE B/ MG SR O BN X 2 B 553 5
P DA
L FHiE
WK R

SS7-4

fis - FEAEA

. Z ORI D201, BERKES DM
DARURTH Y, Kk 2 MBI 7B X 2 80
T TR A R L A A 247> T %, Btk
L 7B M4 1, IEH AR oMY & IR REDS
KEL BB S>TBY, ZORAH = A LD, B
FHEBHIHOEE O AL 5T, HREZAEERIZBWT
FEFICEETH L, HE, EEMEL ¥ —7 v MC
L7250 FRENRGHEE OB FE R, s M % 8 M
WDV 2 IS A IR fb (Normalization) &\
EBELIEHEZBRTTWA DD, Z0WHEED
KMV EINTBLT., AMEHZ EOMED e
N5, €Ty 5% 5 EEIMNE OREEDOMNT & .
ZIUTHIS L7 72 i L ORMEsE T 5,
bhbhid, KBEBEOFENEETO—-2TH S
APC B F 2 ER &7 Apc"™ ' <=y AR EF I &
LC. AT BIT 2y MERROZbo#iE %, 1
WHOREN F L TEAIRE~NEIT LTV H
PRISIETHALE RS O HEE (BB ICTEB LT
BHLTWS, ZRE TS EREOERLIZEE N,
PIMIEBRIC S BB 2 AL R Y — Vs8I G &
ERbholz, £ TARIIZETIE. HEEINEDZEAL
WL TCEIE, EEOEMLENZ S S
EWTELOTIE WD ? L WIHRFE T, A
B EKT-CTdH 5 Vasohibin-2 (VASH2) 1Zi:H L.
ESITIE R T o720 Apc™i= A &, VASHZ &
EZ¥% /v 27y bLizey 2 (Vash2”) ZHw
THFTNIa—F Y b ARERL, BEEER
JESF A DZEALZ AT L2 & 2 A, LA O
LS, EERSEDOWP VA SN, ZDXH I,
JEE M4 OB 2 32 2 &S TE I, Tl
AR Bk 7 BEZE IR IS BV C . BEE O PUERE: &
LT 28 L WIBBEEOBIIC O %2035 2 & hH)
Fahis,
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Anaerobic culture to detect periodon-
SS8-1 tal and caries pathogens
Anne C. R. Tanner

Dept. of Microbiol., The Forsyth Inst.

Many periodontal and dental caries pathogens
were detected and described using anaerobic
culture studies from The Forsyth Institute. Species
recognized from advanced periodontitis included
Porphyromonas gingivalis, Prevotella intermedia,
Aggregatibacter actinomycetemcomitans, Campylo-
bacter rectus, Eikenella corrodens and Tannerella
Sforsythia. Additional species detected in initial
periodontitis included E. saphenum, Filifactor alocts
and Selenomonas noxia. Molecular studies found an
association of P. gingivalis and T. forsythia with
initial periodontitis in young adults.

Anaerobic culture technique applied to severe
(advanced) early childhood caries a revealed new
species, Scardovia wiggsiae, in addition to Strepto-
coccus mutans as disease associated. S. wiggsiae is
an anaerobic gram positive rod species in the
Bifidobacteriaceae family of the Actinobacteria
phylum. Scardovia wiggsiae is acidogenic and acid
tolerant, cariogenic traits of S. mutans. Cultivation
of samples at plaque low pH indicated that only a
subset of over 200 species detected was acidogenic
and acid-tolerant and thus likely involved in caries-
progression. Other species including Bacteroidetes,
Selenomonas and Fusobacterium species were not
acid tolerant, suggesting that while these taxa can
be detected in caries samples they are not likely
involved in cavity formation. Cluster and discrimi-
nant analyses of the microbiota of severe childhood
caries indicated that S. wiggsiae was important in
the bacterial complex associated with childhood
caries.

Initial stages of dental caries are recognized as
white spot lesions. Some children with fixed
orthodontic appliances develop white spot initial
carious lesions in addition to gingivitis. Using the
HOMIM microarray, a greater proportion of species
assayed were associated with gingivitis compared
with dental caries. Using quantitative PCR, S.
mutans and S. wiggsiae were associated with white
spot lesions, whereas bifidobacteria were associated
more with gingivitis.

In both periodontitis and caries, species associ-
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ated in advanced disease were also found in initial
lesions suggesting a continuum of infection from
early to late stages of these dental diseases.
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The interaction between Fusobacte-

S5S8-2 rium nucleatum and the erythrocyte:

Impacts on the host immune system
Saori Yoneda, Riyoko Tamai, J. Mer-
ritt, Yusuke Kiyoura

Dept. of Oral Med. Sci., Ohu Univ., Sch.
of Dent.

Fusobacterium nucleatum is an anaerobic and
gram-negative, oral and systemic commensal
bacterium. F. nucleatum is known for its ability to
adhere to many kinds of both prokaryotic and
eukaryotic cells. However, little is known on the
cellular response of F. nucleatum to coaggregation
with other cells. In the process of the preliminary
examining coaggregation, we found F. nucleatum
changed their morphology after they coaggregated
with the erythrocyte, which is a sign of acute
inflammation. Therefore, we hypothesized there are
some adherence responses between F. nucleatum
and the erythrocyte. The objective of this study
was to characterize some regulations between F.
nucleatum and the erythrocyte.

F. nucleatum ATCC strain 25586 was grown
under anaerobic conditions in Artificial Saliva
Solution (ASS) supplemented with hemin and
menadione. The F. nucleatum cultures with or
without the sheep erythrocyte were lysed and RNA
was extracted to use for a microarray analysis and
real-time qRT-PCR. To analyze the cell-surface
alteration of F. nucleatum, we used the approaches
to introducing aldehydes onto cell-surface for
subsequent ligation with aminooxy-biotin. And, F.
nucleatum cultures with or without the erythrocyte
were injected to each three of Galleria mellonell for
the Kkilling assay.

We found 10 genes of F. nucleatum that were
affected after about 5 h of aggregation with
erythrocyte using the microarray analysis and only
Sialic Acid binding protein (FN1472) gene of F.
nucleatum culture with erythrocyte was expressed
upper via real-time PCR to confirm the microarray
results. Moreover, we found this FN1472 gene
exhibited the increase in expression due to addition
of Sialic Acid using real-time PCR. After the biotin
labeling of the cell-surface, all F. nucleatum strains
with erythrocyte in ASS were shown to sialylate on
their surface. On the killing assay, there were no
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killed G. mellonella among both control and the
erythrocyte groups. All G. mellonella in the
erythrocyte group, which were injected F. nuclea-
tum with erythrocyte, had severe inflammation
whereas no G. mellonella in the control group had
even mild inflammation.

Our data suggests the interaction between F.
nucleatum and the erythrocyte induced FN1472
gene regulation and cell-surface modulation of .
nucleatum. Further, it is possible this cell-surface
regulation and decoration also impacted on host
immune mechanism. Based on the role of FN1472
gene in some previous reports, we speculate that .
nucleatum may elude host immune system to
modify their cell-surface and masquerade as ‘self
for this sialylation.
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Cell surface coaggregation receptor

558-3 polysaccharide in Streptococcus san-

quinis

Yasuo Yoshida”, Jinhua Yang”, Keiji
Nagano”, Yuki Abiko”, Fuminobu
Yoshimura”, John O. Cisar”

Y Dept. of Microbiol, Sch. of Dent,
Aichi Gakuin Univ., ” Oral Microbiol.
and Immunol. Branch, NIDCR, NIH

Coaggregations of oral viridans group streptococ-
ci with other members of the biofilm community,
including Actinomyces spp. and streptococci, de-
pends on recognition specific host-like motifs
within the hexa- and heptasaccharide repeats of
different streptococcal receptor polysaccharides
(RPS). Seven types of RPS (1Gn, 1G, 2Gn, 2G, 3Gn,
3G, 4Gn and 5Gn) have been identified by structur-
al characterization of these polysaccharides from
over 20 different streptococcal strains so far. The
repeating unit of RPS invariably contain a disac-
charide motif, either GalNAcSl — 3Gal (Gn) or
Galpl — 3GalNAc (G), both of which are recog-
nized by type II fimbriae of Actinomyces spp. In
contrast, the streptococcal strains which have Gn-
containing polysaccharides also participate in
GalNAc-sensitive coaggregations with strains of
Streptococcus gordonii and Streptococcus sanguinis.
Previous studies showed that the genetic loci for
biosynthesis of 2Gn RPS in S. gordonii were
different from those of the other RPS (1Gn, 2G, 3G,
4Gn and 5Gn) in Streptococcus oralis, but that those
gene clusters in S. oralis were located on the same
loci. Thus, the gene cluster for type 1Gn RPS in S.
sanguinis was analyzed and compared with those
for RPS synthesis in S. gordonii and S. oralis to
examine whether the difference of the genetic loci
for RPS synthesis is species-specific. The rml genes
for synthesis of dTDP-L-Rha, which is one of RPS
precursors, were in 7ps loci of S. oralis strains but at
other loci in S. gordonii and S. sanguinis. Genetic
loci of two distinct galactose epimerases were also
different. The galEZ2 gene for epimerization of both
UDP-GIc/UDP-Gal and UDP-GIcNAc/UDP-Gal-
NAc was at a different locus in those three
streptococcal species. The findings provide insight
into cell surface properties that distinguish different
RPS-producing streptococci and open an approach
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to identifying these bacteria based on the arrange-
ment of genes for synthesis of polysaccharide
pPrecursors.
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Microbiota profiling of bronchial fluids
of elderly patients

Naoko Ishida”, Takushi Sato”, Yasushi
Hoshikawa®”, Naoko Tanda”, Takashi
Kondo”, Nobuhiro Takahashi”

YDiv. of Oral Ecol. and Biochem., and ?
Div. of Preventive Dent, Tohoku
Univ. Grad. Sch. of Dent, ¥ Dept. of
Thoracic Surgery, Inst. of Dev., Aging,
and Cancer, Tohoku Univ.

SS8-4

This study aimed to perform both quantification
and identification of bacteria existing in bronchial
fluids (BF) of elderly patients, and to evaluate their
relationships with impairment of cough and/or
swallowing reflexes (CR/SR). Informed consent
was obtained from all 10 subjects with pulmonary
carcinoma (mean age *=standard deviation, 73.8+
7.3 years). Before lung resection, the CR was
assessed using nebulized citric acid delivered by an
ultrasonic nebulizer, and the SR was assessed by
bolus injection of distilled water into the pharynx
through a nasal catheter. BF from subjects under-
going lung resections, were collected with intratra-
cheal intubation and a micro-sampling probe, and
cultured anaerobically on CDC blood agar plates.
After seven days, colony—forming units (CFU)
were counted, and the colonies were subcultured
and identified by 16S rRNA gene sequencing. Six
subjects (72.2+5.8 years) showed impaired SR,
while four subjects (74.3+8.7 years) had normal
SR. On the other hand, all subjects had normal CR.
The amount of bacteria in the BF of subjects with
impaired SR [(1.7+1.7) x 10"] was higher than in
those with normal SR [(1.2+1.1) x 10°]. The
bacterial load in each case, although highly diverse,
predominantly consisted of Actinomyces (47%),
Gemella (10%), Streptococcus (7%), Rothia (7%),
Mogibacterium (5%) and Campylobacter (5%) in
BF isolates from patients with impaired SR, while
BF from those with normal SR mainly consisted of
Streptococcus (48%) and Lactobacillus (45%).
These results suggest that BF from elderly patients
contains bacteria, most likely derived from the
saliva microbiota, and that the phenomenon may
likely occur in elderly patients with impairment of
SR. This study was supported in part by Grants-in-
Aid for Scientific Research (23592791, 24390511,
25462945, 25463237, 25670777, 25861785) from JSPS.
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Hydrogen sulfide, methyl mercaptan,

558-5 and acetaldehyde in oral health care

for perioperative patients with pulmo-
nary carcinoma

Naoko Tanda”, Naoko Ishida”, Ya-
sushi Hoshikawa®, Takuichi Sato”,
Nobuhiro Takahashi?,
Hosokawa”, Takeyoshi Koseki"

" Div. of Preventive Dent, Tohoku
Univ. Hosp., ? Div. of Oral Ecol. and
Biochem., Tohoku Univ. Grad. Sch. of
Dent,, ® Dept. of Thoracic Surgery,

Ryoichi

Inst. of Dev., Aging and Cancer,
Tohoku Univ., ” Div. of Preventive
Dent, Tohoku Univ. Grad. Sch. of
Dent.

Importance of oral health care (OHC) for hospi-
talized patients is widely known. One of the
questions to be answered is how oral environment
is influenced by the OHC. We analyzed the effect of
OHC on gases and oral bacteria of perioperative
patients with pulmonary carcinoma. Seven hospital-
ized patients with pulmonary carcinoma (4 men, 3
women, mean age 73.4 years) agreed with the
research. Hydrogen sulfide, methyl mercaptan, and
acetaldehyde in breath and in mouth air of the
patients were measured by portable gas chromato-
graphs before breakfast on T1 (before OHC), T2
(after OHC but before pulmonary surgery), and T3
(1 week after pulmonary surgery) in Tohoku
University Hospital. Saliva was collected through
chewing a paraffin pellet just after measuring gases.
The collected saliva was analyzed for oral bacteria
by selective Mitis Salivarius (MS) and non-selec-
tive CDC blood agar (CDC) under anaerobic and
aerobic conditions. The ratio of colony-forming
units on the MS to those on the CDC was calculated.
Hydrogen sulfide, methyl mercaptan, and acetalde-
hyde were observed only in mouth air. Acetalde-
hyde was observed in 6 patients on T1 and
disappeared in 5 patients on T2. Hydrogen sulfide
was observed in 5 patients on T1 and decreased in
4 patients on T2. Methyl mercaptan was observed
in 4 patients on T1 and disappeared on T2. The
ratio of MS/CDC under anaerobic condition was
highest on T2 in 6 patients. The OHC for
perioperative patients with pulmonary carcinoma
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decreased odorous gasses in mouth air and in-
creased the ratio of salivary streptococci, usually
known as healthy-associated bacteria. This study
was supported in part by Grants-in-Aid for
Scientific Research (23593083) from JSPS.
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Ameriolating effects of a Kampo

558-6 Medicine, Juzentaihoto on restraint

stress and P. gingivalis-induced al-
veolar bone loss

Orie Takeda”, Toshizo Toyama?,
Kiyoko Watanabe”, Takenori Sato?,
Kenichi Sasaguri”, Susumu Akimoto",
Sadao Sato”, Toshitsugu Kawata" and
Nobushiro Hamada®”

Div. Oral Science, Dept. Ortho, Kana-
gawa Dent. Univ.”, Dept of Microbiol,
Kanagawa Dent. Univ.”

Microbial dental biofilm is considered the main
etiological agent for the initiation of the inflamma-
tion process and accompanied by inflammation of
the gingiva and destruction of periodontal tissues,
leading to alveolar bone loss. The progression and
severity of disease may be associated with assorted
conditions, especially when a patient is exposed to
one or more risk factors known to influence the host
response. With respect to possible factors influenc-
ing periodontal disease, evidence is emerging that
chronic stress, depression and anxiety may nega-
tively influence disease progression.

Juzentaihoto (JTX) is one of the Kampo medi-
cines that consists of 10 herbs. Currently, JTX is
widely prescribed for the treatment of anemia,
rheumatoid arthritis, vulnerability to illness, fatigue,
and inflammatory bowel diseases. The purpose of
this study was to investigate the possibility of JTX
as a preventive and therapeutic drug for periodon-
tal bone resorption exacerbated by restraint stress.

A rat model of P. gingivalis—induced alveolar
bone loss was used to assess the efficacy of JTX as a
stress-reducing agent. In order to evaluate the
effect of JTX against restraint stress and P.
gingivalis infection, we have determined the differ-
ences in alveolar bone loss among the experimental
groups. The concentrations of adrenocorticotropic
hormones were measured as stress markers, and
weights of the thymus and spleen were evaluated.
To clarify the mechanism of the inhibitory effects of
JTX on alveolar bone resorption, JTX was added to
cultured mouse bone marrow cells prone to
differentiate into osteoclasts. Administration of 10
mg/ml JTX with P. gingivalis infection and
restraint stress rats significantly reduced alveolar
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bone loss compared to the combination of P.
gingivalis infection and restraint stress rats. Our
findings suggest that JTX has a potent inhibitory
effect on stress and osteoclast genesis, and it may be
used as a therapeutic drug in the treatment of
periodontal disease.
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Basic helix-loop-helix transcription
factors DEC1 and DEC2 in P. gingiva-
lis- induced inflammation

Cintia Yuki Fukuoka”, Ujjal K
Bhawal”, Ryoki Kobayashi”, Toshizo
Toyama®, Takenori Sato”, Hidefumi
Kumada®, Yoshimitsu Abiko”, No-
bushiro Hamada®

SS8-7

Y Dept. of Biochem. and Molecular
Biol, Nihon Univ. Sch. Dent. at
Matsudo, ? Dept. of Microbiol, Kana-
gawa Dent. Univ.

Inflammation is a process dependent on the
coordinated regulation of numerous genes. Tran-
scription factors play a key role in this process,
representing often the most important contribution
to cellular function regulation and response to
inflammation. New evidences suggest that inflam-
matory stimuli can activate the hypoxia-inducible
factor-1 alpha (HIF-1 alpha) and its associated
genes, DEC1 and DEC2. The differentiated embry-
onic chondrocyte gene 1 (DEC1) and its structur-
ally related protein, DEC2 are basic helix-loop-helix
(bHLH) transcription factors, direct targets of HIF-
1 alpha, regulators of circadian mammalian molecu-
lar clock. This study aimed to investigate the
expression of DEC1, DEC2 in gingival inflammation.

Human gingival primary epithelial and fibro-
blasts cells were pre-treated with LY294002, a
pharmacological inhibitor of PI-3K, followed by IL-
1 beta (10 ng/ml) for 24 h. Total RNA was ex-
tracted, converted to cDNA and subjected to real-
time RT-PCR to investigate the gene expression of
DECI and DEC2. The cells were transfected with
small interfering RNA (siRNA) targeting Akt and
negative control. Western blotting was used to
verify the expression changes on DEC1, DEC2 and
HIF1-alpha in the cells lysate. A mouse model of
experimental periodontitis was induced in wild
type, DEC1KO and DEC2KO mice by Porphyromo-
nas gingivalis, and they were sacrificed 1 month
after infection. Micro CT analysis of alveolar bone
was performed. Horizontal alveolar bone loss was
measured by the distance between the cemento-
enamel junction and the alveolar bone crest. Upper
jaw specimens were stained with hematoxylin-
eosin and immunohistochemistry analyzed for HIF-
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1 alpha, DEC1, TNF-alpha and IL-1beta protein
expression. The immune response in gingival
tissues was also examined by flow cytometry.

Our findings showed that IL-1beta up-regulates
DECI in human primary gingival cells. This
regulation occurred though the inflammatory
signaling pathway via Akt. Significant induction of
CD11b + F4/80 + macrophage cells was detected in
inflamed gingiva of DEC2KO mice. RANKL ex-
pressing CD4 + T cells were also predominantly
present in these mice.

Taken together, these data suggested that DEC1
and DEC2 play an important role in P. gingivalis-
induced inflammation.
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WML & EAEIZB T S CONS
DEH

(117 |

WEEBR  Bebeph IR B

SS9-1

KA AFHAEET VBT 2@z THBLO
HOERIVRATIC X D . CCN3 St B HA M T
LTAFTEZERZRWE L, 20720, FL3EHF
ML & BB S CCN3 o] % ffAT L
T&7. 9, MBS EMRZ V2R
BHiFEE T, CCN3 X BMP-2 #4 L CTBMP ®» ¥
FFNVEREIT AL L DI, Notch IZHEAELTED
STFNVERET DI LICE ) BRI
SAb RIS 5 2 & 2B S A2 L 72 (BBRC 354:
567,2007, BBRC 368:808,2008), =% ., CCN3 i
M0 L#EAE T, BMP-2 @ antagonist T&
5L LI, Notch DZHAEE LTUEHT S L%
Zbhiz, EHI1T, FHAEBEICBITA CCN3 Dk
HE2W ST H72012, 2.3 kb Collal promoter
% A7z Cend transgenic (Cen3 Tg) ~ 7 A K OY
Cen3 knockout (Cen3 KO) <= w7 A& HWwi-9E%
115720 ZORHE. Cen3Tg v 7 ADFHKTIE., &
TEREEHANE CTH AR < 7 A DB, BEH
BLTW72H, Cen3 KO ADFEITEAI L
D Irotze Tl Cen3Tg <7 ADEHEIXE
R & AL e o 72A5 Cen3 KO % 7 A DF
HRFHEN Y ZXIDINEL TV, 2512,
Cen3 KO X7 205 HAEME TR, AR~ Y X
WZHARTEH ML EI BE S 2 8B T ORI
FEMHTER LTV, BHAMNMICBT S
Smadl/5 ® ) ¥ Bk, BRAITIE. Con3 KO ¥ A
DT DI ER < 7 Z AT LT 72 (JBC, in
press)o TN HDOFEF LD, CCN3 ix& Mg 51t
BFOEHEZIGHTLEHRTFTHL EEZ BN,
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HREFE A CCN3 MR FEBIC X 5N
TG VRS T 1 0 165 i

MREE ®. KE KLY BBk
NS ENIE SN 3 S SN <
B A mBY. W EEY
VROK BREEEEEE LIREEAL. YRR
BREMSE 4 7T v AR
KN

SS9-2

CCN3D R AL v DO—D2% RELI:EETUES
7 ADMRHH S BEOIEHE RBEICBIT S CCN3
DEFEVEAIRE SN LD, T THIREZ ke T
T CCN3 O 5% 78 L 72y, 22
THRA T, WEKEESEEIZBIT %5 CCN3 ok #l %
RIS % 72012, BRE R 2112 CCN3 % BRI %
B3~ A%ER L. RAMOMN 217 - 72,
Col2al promoter Fiiil GFP & mouse CCN3 jit
BFREHR LN T VAT 22y 77 AR /R
L. Bk LR R CON3 BRI B &2 8720 Rk
15.5 B L U7 18.5 Hilid> CCN3“* < 2 D551
e BAERGARLFL REREETF I~ M 70
CT o 6. BHR. BRE, BREREOFE LW
KT B SN, 72, CCN3SPREF D in
situ hybridization C. $k& LD BILHDEREE S I,
BB BT B~ —F — @IS OFB L I S
Tz BENNDIMERAPHHI SN TNE Z L
75, Bt CD31 Btk 2 F v 7230t g ta TS S h
720 a4 18.5 Hikho> CON3“* " *RA% 45 Y F CilEfi
FOFREEIIH SN TB Y, TN TRAP
B tER L DR 5 A STz hs, — 5 THRE-E B R
B BB MBI L w3 HIChRA
10.5 H > CCN3# I 3F A > A 45 b 3 %
fo % W7 BB R 5. CCN3 O\ I8 B I13 ik
BN G E SN TVE I EPHL L
ol SNHLORREI D, BFHEIIBIT S
CCN3 o#F s, g ~05bzEET 5 —7
Ty WK EEE TR O RIEERETH 5 8K5 0 585~
DAL Z RIS &, MERAZHET /R, FHL
WHREROKTEZHERT LI ENHLN L5
720

M

ERK1/2 #&# % 4 L 72 CCN3 D 411

SS93 | wem stz BV B M O M

A WY, AGmE BY, Bl —
N I L L N

EO S SN ST 3/ SN 5
SNl BT -2

VEIHOR B LOREAAL. YRR B
S A L, YEHAK A
NV AV

CCN 7 7 3 ) — i3l &2 & DL R ¥
UNZEBETH ). DR Y N=HF TR E
BRTTHAHEREBINTVE, Fxid~w 2 hik
FHCEOMFHINE 2 72T 5 5. CCN3 A5k
TIZHBEE & 53k % X 2N — e CHE— P05 5 B
e RT L EWELTEZ, —H T, CCN3 2
ION—HRTIEMBFEA DR S BNIIFEBIL Twb 2
EREI L, N bERE ORI 5T 5
FTThHhHrI 2R ELTEL, £ TERIIBETIE,
DU B 36 A 0] D Bk TR BNt 0D A > X — 12 SEBRLY
THIMT % CCN3 OFREZ AT L 720 BB 115 H
D=7 ARIF R BRI L TR, vave
Y FCCN3IHLWIEICCNI ¥ =7 v M&ET 5
SIRNA Z 70 LEGE - MEic oW TiET L7z, 20
#iA. CCN3 IZMHkE Hsk o kg Mg <3 i & 7
Ot 70 A AR, BRINREG O AL A IS
DR Ly BEFsk oMl ClIioE, B &
O7 7)) 71~ ® mRNA BUEHE, Tar+270 7
VEREMRME Lz, EHICINS EFHET LRI
DWT, ERK1/2 O#EEk % ¥ % U0126 B L O
pP38MAPK #Eit % BHE 3 % SB203580 % I v> THiRt
L7z 4 CCN3 @ B3 okl o B G AR AL %) S 12
ERK1/2 AL LTwa I 2RI L. Dk
L0, WF oIS LR Tld, CCN3 LA -
AL AR LIRS RIS HBR L T b 2 EAVURIE S
Nizo (& EAMHEFAFZE%H © Noureddine Lazar and
Prof. Bernard Perbal)
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#ij|1J713 CTGF ¥ 7+ V&4 L CH
FRET 2B B MBI 2T 5

P BB RAFIIER, 24 AR
B Kl T REB. Y AR

SS9-4

OB A By
FALK  Beth SHERERGILE

REA T M OF &7 & 463 2 B 1Rk
T, EFHIEHEOMERLE LTHIONG, T2
R, BHEHIICAM SN AT Y BT
LR ERD, HIEREHAERE CIEEEIE ) 241
TEA S R EEOBBUEATNOYUEHEEZ X 5,
LA L. BRI ASRE S O M B R B (A T 383
R THEBOEFIIVL N~ TlE R v, AIFET
. FEFIICRT A EGOMING L LT, B
B ZAE H U CIRIT 21T - 720 6 38N ICR ~ 7 A DUHE
HFIWKAT) v 7235 L., RIKEEIZ20 g D%
0% 0, 3. BILU 12 KA Lz, 2ok, KIR
RAITBITSH STRO-1 MM B £ O ERK &
PERK DFEH % S0 getu 1T L 720 F 72, I3
SEEHIE B & OV 3EMINL ~ — A — & LA R B
T ® mRNA ¥ %) 7V % 4 4 PCR 2 X V) f#hT
U720 ZIREEAIZEB VT STRO-1 Fthfifg, CD44,
B LU CD73 OFHDRD NS, 5T EM %
12 REIZZN S OFEBITMA L7z, a3~ —
51 —T& % Runx2 B &£ U osteocalcin DFEHIL, 7
Gl B 12 R B o B RIS L 72,
VEGF B X UHMiE~ — 7 — %8l 3HT
rFHL/ CTGEF ¥ b /- 3MHTEAL, &5
(2 CTGF W HURI33E51 )12 X 5 VEGF 80 1
A IH L7z, #EOMIBIZHIT S pERK DA
BTN IRMTRD LN, T ERK BX U JNK ®
FHEANE, 35112 L % CTGE B £ O VEGF %38
DA%, ENENESIITHIH L 720 AW X
Dy LI T GO B T, I
TEHASHEEIND 2 EATRENT, TOMERKIZ
CTGF 2 & 0l . F 72 MAPK 3 #5511 72 il
LT 52 LATRBENTZ, EHIT, BEILE
\F 5 MR OATER WO TORE L, FE I
X BN BSOS S-§ 5 2 LSS h
%o
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CCN2 133kl = 5 v F — A #HZ

SS9 | mwicaz
B B ARE BV, IR

E WMHATAY, =2 Y, R
T TEH 2 R s, )
M AE=?, @I ERY

VRK BRESE AL YRR
BeBE s E WO E AR, YRk
[ E S 2V

[HW] CCN 773 —DREW A Y NN—=ThH 5
CCN2 iZAig > 7 F vty b —2 3L, W
RO ERHEICER L R L5 T THDH, &
DEFRLEEHNZH D CCN2 ORI LT ZADH
M - weE MR TIE. MR RE. MR A LR
AREAE LLIET T 5, Thbid, CON2 AE ks
RHOMBIZEG L TWAZ EEZRBLTWS, £
ZTHFH AL, CON2 D&Mz BT 2 5% % R
THIEEHMNE LTI Z T39O,

[J5i:] BRI~ 2 & CCN2 KIE~ 7 Z DRI
BARBRE IR 20 L Clg BB R 217572 K
W2 W~y AERE & M AR L, A ¥R
O — AN 2475 720 F 72, ATP bioluminescence
assay # WML ATP =25 L7z, 512,
M2 5 RNA Zdili L. DNA~A 2707 LA
12X ) mRNA BB 7O 7 7 A VEMBIT L2, ZL
TEFIIC XY FE SN2 ROV F — 03B &
FEM DIEBLE ) TV ¥ 4 5 RT-PCR 12 TN L
72

[R5 5] Wi B RUget <, F2ER & Bl L € CCN2
KE~ 7 A THREALEME O T IR S iz
CCN2 KIBAIEARRHBIEIC G 2 5 B O LR %
B3 RLATH72 A 7R a— AENTld, TRV F—
HHICED DS ATP 21X Lok L% L ofHED
DOEmAEAS, FAER L R L, CCN2 Kk iy
T o7z ZLTEDORNZHEL LT 72
DNA XA 2707 LA oOERTIZ, ATP EAICHED
VL O DBIZFITHEBOK TR LNz, ZD
I b, RBEEEE OO E D% 32— F§ 5 enolasel #
R 03B, AR~ 2 L) CCN2 RIE~ ™ A
S L 72 HIBIC BWTITF LTWB Z &8
V7V 4 A5PCRIFEICE > THE SN2, DEX
N, CCN2 id#kFHigo =+ LV F—RFHIBVWTE
WHENTTHEH I EDPRBEINTZ, (RIFEIE
UCLA @ Karen M. Lyons i+ & & L% T H
%)
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CTGF/CCN2 23Kt & b phi BB
MRS DB 2R IS B3 %
M WIEY. B 3. Ok
A0 BN R ARl fH
/N SR AN S 3 KN
BEwhl kg s

Yk BEE BRBMRAE. YUK kR
PR TR BEEE 4 TR TE
{k. YColgate Australian Clinical Dent.
Res. Centre, Sch. of Dent., Univ. of
Adelaide

SS9-6

[H#] Connective Tissue Growth Factor (CTGF/
CCN2) &, Hagm, HE), bR &Sk Ly
WG Z RO 5 YR HTH DL LBHLRTWY
%o ATAE, PHALBHING I B L Tl BRI B & o
T CTGF O#faT5HAYMEAE L (Saminathan et al.,
2012). F7-@ MM RE ML, CTGF ¥ X -
THIFMESAL2MEAET 5 Z EPRE SN TS
(Wang et al., 2009)c LA L %25, CTGE K%
A7 BRARIBEAI LS J2 335 B L T 40 2 ff AT
B ENTWiv, Z 2 TARMIETIE, HREALER
I2B1F% CTGF o33l & CTGF 2%k b7 e bk
HREEHI T o B SFE AT AR 1S BT3B D W TR
M L7z,

ikt L O] (1) 5@k SD 7 v Mo L3
FI MBI . B X OBIEREDO 72Ok % 7
L CARBE %R %235 L7z B (25 etk ) OF 23 i k)
X0 s AR AR 2 BRAC L. 3-5 Mk AUER 28 L 22l e
(HPDLC) % H\C., $T CTGF $ifkiC & 5 fuyihifk
AMEAI Gt 24T 5 720 R BAWIRIIIUN KRS
Feski AT SEbeAm i 2 B 2Bl OR8] 2 5 CHEE DM
BEoLTirbhi, (2)# Mk d (STB-140,
STREX #t) 2 HwCffi))% 4 L 72 HPDLC (2
BUF 5 CTGF #fzT3H %, &M RT-PCR kI
TIENT 24T > 720 (3) BWFFEEITTH L L 72Kk
e b AR AR (1-11 Ak - Fujii et al., 2008)
12, CTGF Z@hn UEs2Es, Mlamiing, - X 0%
FERIC D W TN 217 o 720 (4) 1-11 Milakk %\
CTGF %L 728 N ah R 1\ 2 TR 1. &
w9 RT-PCR I THBEMIZ T OFBURNT. Al
kaline phosphatase (ALP) &M, & 512 Ali-
zarin red Jefa %47 - 726

iR B L OB 2] MM A gt 2175 72
A 7 v M OwREAMREE LT HPDLC 128\ T
CTGF OB RIL 2SR b7z F 72 8% DR
THEDZ 1EMAM L7 HPDLC IZB W T,
CTGF O#ZFHRBS LA Lz Yol ehb,
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PRAR PRI B X EE I CTGE 2 8B L. &5I12%
DFEBUIHMAI R X > TRBDPFHE SN TV S
Z R E NI, —J. CTGF H#uZ 1-11 A
FROMINLIEGE, B L O EREAMREL, S 5ICF
A SR A ORI X 0 & BB (s T 53
EH U, ALP i, 7 5 ONZ Alizarin red B s
MR L 720 L7255 T CTGF 3R 55 1k 70 ph AR
MO B L OEELZ L L. S 51T EFMakk
At AL B T REPEARIZ S 7z,
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EHVEEEME CCN2 2 v 7 7Y b=

5897 2BV DR IRRILRIE 4 0 %

BRI TR DR

ik HAE. FH O MRV, SR
B, H B R R 4
Bom s oagk mY. W E
—U0#& BEKR". EEA T, KB
U EE RYBB B2
B, il Bk
VEOK BREE MU EL P ROK
Bl XF4 ANV ) R—Y 3 v
Y, YRRk EEPE U
WX BN N

] CON2 (MG 1> 77 F )V % il ) L
MeAb 23 CCN2 /v 77 b= ZIdERED
L MHREAREICTIET 5720, FRHRBIIBT 28K
ik taicashcnivy, S0, R4 EFHEES
P CCN2 2 v 7 7 I (Rosa-CCN2 cKO) ¥ 7 A
AAEBL., PURERMARILKE (GBM) BRIZBITS
CCN2 Ml D EFex Wit L7z,

[J7:] CCN2 floxed (fl/fl) = 7 2 & RosaCreER"™<
TAEREERE, FEF VT o vHERICEYT
CCN2 %/ v 7 77 ;9% Rosa-CCN2 cKO ¥ 7 A
#VE# L 720 Rosa-CCN2 cKO <7 A1t 3 JH#T 4-
hydroxytamoxifen (4-OHT) Z#:5- L7z PURERIK
%Fﬁ(ﬁ@%@ B RkE~w 7 ACERL, 28 HH
TOEEEIZOWTHE 2 1To 720 F72. SRIRMAEE

EWRIZTRFEZHETT A7-0120 R N A Mes
) CCN2 cKO ¥ 7 A (pod-CCN2 cKO) b EHLL 72,

[455:] Rosa-CCN2 cKO = ™7 A @ EHi I 1E 5 70 Hlik
BERL. IRET7 VT I VRS N %2 RO R -
720 JLGBM B R ZERT L L, 2V bu—L~v
ATIREZEOEARIIIMZ A Y > F 7 2 LG IN<
FERARIER e & OSRIREBEE %2 A L D72, Rosa-
CCN2cKO ¥ A Tld 7 H HIZIR&EH 2Pk & 720
AFRZAL DI L T iee F 720 BN L 72563k
MAC2 bt b A L THh, RHKAETD
TGF-B81, aSMA, Fibronectin, collal, F4/80 ®
mRNA FEH DO ENA Rosa-CTGFE cKO ¥ 7 A Tt
WL TWw/zo —J7 pod-CCN2 cKO ¥ ATl
LOWFIET AL N D572,

(] i GBM B RICBWTHE FH A4 b TIE%RL
A G CON2 233 % Z & TIR&E R SR ERkAE
FEEZEINT 52 EHTE, CCN2 i3di GBM B %
CBWTEELREHZH) Z L2AVREI NI,
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P. gingivalis @ v JE ARk g —22

SSI0°L 1 g5 2 i o e —

REF i
BOK - Besk IR TRl 7l

2001 4F, ANBRZWIS 2 F A A7 712 [4i
RTHROYIEL TV DHAIIWEAHRTH %, HiIk k-
ZRELTH ZOWKUICE ST Rw ARIZEZ

HIFELhwRn] LRlE Nz, ZOEAKREIC
P A& Z5F o TVBIEAIEFELNFIETIE AW
PEHELLVWRD TS, LA L, HWEROEMRGRI
HoTuawve WHGmAFELL TWRWDZEND,
WA D ARFEE o TREXLTH b,

1998 fEWZNA 7 4 v A I RK T L~
V¥ —DXHII52D 7 V=TG5 SNz,
Yellow. Green., Orange, Purple © L T Red TH %
(B Blue b, gzl ryYx—1lhoTL
Fo/)o TL Y IV X =TI Red BEHKTH 5, Th
JA%TH Red R EMH&7E, EE 3751 HIZ Red com-
plex DRFMG- 2 bz TOHTDHER ’WE’I‘EE
WSE Porphyromonas gingivalis (Pg ) 1. /M
FRAEOOENZ LRI Sy, UL, BF
WL 50% DL EoBE THRIBEN S X 912k 5,

75— 7 OFEMIZ. Red complex D H Tt b iR
FEYED @ Pg RORE, €L TPg ROBELRTR
TRE S, PgWIZEDZWE#HNEEZ S > TWED5
RIS, MR D8ks (NEZREY) LIV
IS B DSERICH, BRER HR BRBE iﬁ?to ES
H%Pﬁ’%%@”‘rﬁ%%o#n‘ Z PR YT N T LS SR A%
s, BMMESERZF 77— 7 ICREIN
2R, SAZANHSE SN A M E 4T, Pg WId K
WIZEIIE L. 77 — 7 ORISR E b Z
NSRRI RISE DRI 72, Pg W FRZANICE A
L. X7y I\V\]‘iﬁrﬁ@ﬂ%ﬁ%ﬁﬂib ML LG 2
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MO SALIHNC X 2 EE 2 RKMATHREET S S
ENRBENT, BIREW EIZ, Zov X2
WENLKIATHIE. BT CICRBIELTES
FLOREICHEWZEORIREIELEML TV E
BREEN, o<y 2ATIZEMEO RANKL
PIPREEINTEY, fofifio RANKL 3831
MRS TWAZ ERND, RIRICBW T, B
A RANKL % EIZHILL. #EMlao bz R
HHLNGREEEZHEELAZET, BUYUEFTI) VIO
Mgz T 2F MR THL LEZONL,
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BBHMFHIECA T+ AT+ 52— bDEF
YYXNEIATY —

KH B2

AYyF4T7FR BB MEEE N

LS-1

BHLERE G HESE O First line & LT O M % ST
LTWAEAT 4+ A7+ 45— b BP)ICHT 2R
D 3LAY Science @I S LTH S 45 EAHE
B L720 BP OARMS L OGR4 rEE, EH2TE
WZEH VY AE. B3Y =y MR, HAHWIEN
ABEOFIEBICEHT 2 5B EES (Skeletal-re-
lated Events, SRE). % L THEFNE 125 HEE
DRI HVSNTWBE I EICX D EE
HEINTnD, F7245HOERBIEOREIC BP
WRESHBLAZZ SICERHOSMIE v I,
B 1% fili %] (Bone-modifying agent, BMA) & L T®
BP DfFHAEH SN TWb, HAA. BIIRAS A,
Z L THliAS A 72 EEsRIC 5 (SR § 2 A8 A5
JaDFWIN & B E, Wwbw b “Vicious
Cycle” ZRE Lo BB Z KT, #EIES5, L
T2 h3 o THEE M & 55 W 2 @R 23 L.
B HEREHA T MR 2 HIRT 5 2 L I12 X ) BEREE
DI T XE5 BP1E9) > TOTDEH & L
THwHLR TS, 72, FHTXE BMA OfEH
E LT, MRAAIABZITB VT BP 3P ALE
HERL, AFMEERIE2 2 LR ENT
Wb, FBHEREOHRHREO7-DIZBP ZIRH LT
WAREE, ABARHEBGD A DTERIAZIKT
T5ZLR, RO AGBRICLVFERINL Y
M #2 JE (Cancer Treatment-induced Bone Loss,
CTIBL) D FBiICRIR»H A Z EREINT WA,
LHALZBAS =B WT BP ORI 355
FE(ON])\ & &\ IZIEE T RERg i g i o34
LHET L EoMmEL RN ONS, BPIZHET S
ONJ OFEER I = X ZEAWTH %755, FIEIC DA
FEHT B AR THEI T D . LR =hses
BRFICODWOVME LTI LS T—<ThH
bo HZHIOFHETIE, TIHIVo72BMAELTO
BP OB HIEH L BEEICOWTH = N—= Y 2 —7F
%o
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PR RERELR IR BT B A ) ) N A

IS2 1 yoy—ommt

W R
MR FEEmSE - o 27 2B

filiit, U7 & RA7z D ORI (ARG 72
BT T 5o Ml - AR~ O BRI S e A
Fre MR BE DRI 7 &I KWL > TE D
WA ORF2IE [ Mechanobiology | & U TERE %%
FCT & WS, MRRR LY & < DM L BB 0E
WASEHII O A LHIENC v drdo B 2 & R, AT ER
MMy =7 A MLV ARINZ A EHNBMINEIZ, A b
Ly FORBEMZ 5 L RERHMcs ity s 2 &
HGEPHEESNTWS, 0 X ) ISHIlaEERE - Mk
TA= D @R T I 220 BREE 0 1) A< B S5 L LA o
At - B A I P — VT B 72O DRPE LW
B o0oHhb, SHlE, AA /N4 FVT—=0
BRRL SRR 2~ DI L Bz BB IS D W T TR
L7z,
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v —u YEERY T ) — VOB

LS | ymrzoxan=xa

e A
K Bl

RN

NGEE

BEROH HHIRRIEE S 25N TBY), £
OFIF T v RICLDLDEEZ SN TELD, K
ETIEBRIZEENLRY) 72 ) —Vhs, ZTORE
L7203 EPHONIRoTWS, FFlIZ, 77—
OYRICEINDLRY 72 7 — VA% ) Sl
PRI L TCVE I %, BEOTV—TTHS
M L7ze Glld. ZOWHEIRD XA H =X 212D
WO T T X 5 ) fmslah R o BGEC
OWTHA LIz wEEZ Tnh,

T =0 Y REBEOFF LAY . FEEO=E L
WhnEh U TG S 72 T8 EER T AR AN TE IR,
RLADFEERIB T B0 FRDFRY) 72/ —VHNZ
EAEDTHFUVEHTHLDIIX LT, v—a s k%
R IZ RS BRE DR EHIC X > TTE AT F
VHIOEASEPE TN, 08T F VEASEIHRN
JMEHER R Ty —a YRR T2 —
(Oolong tea polyphenols; OTPP) T & %, OTPP
. VO EELFEME CTHSLI 2 —F VALY
HEREOMELET DTNV H VEEEEE (Glulcosyl-
transferase: GTF) ORI R Z /R T Z DR
R, EERALE OB & IR L TS OTPP A%
DIV, SO A A = X 2 OiF R ERE &
NThbE, FR-PHERATHL LWL 0L
otz GTF IEBEFEY» . A7 10— AN
HELZNVA—=AE TN b—=RI5fRENE N K
Wil 2/3 DR E TV T —APWB L, FIVh
ERHREND CHEmM 1/3 DM R LUHE»S % D
TN SAEEBIEDAET B0 TN NOFIBO W
Fro oo 2681, ZVvh ARSI OTPP
DI ZFRRD &L N VREEHIBAD 7V 3 —
A DFEEHEFREMFWICED N F 2,
OTPP @ GTF it EIEREIHETH L Z &0
5. OTPP IZ 7V V#EEHEMAD 7V a3 — A D%
BEHETLZEICILZEVPHONE RS T0 &
BIEIhS0MAE e b TOIRAIZORIFTWITS
LEZ TV,
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INVEETH IR HFUREDLD
LS4 @ Author Workshop : “#4if i SC1E B
DFAR L EES % 72 Journal of Or-
al Biosciences s~ O F i EICD W

<

KE BA

ok BEES MMEEIZRE. ] Oral
Biosci.itfm &

WZEIEZDRERE L COMmIRARDHIREZ D o
FWIEZ X BFEE IR LR A R % 8 L THE
BIHIREBREE BRICT H2HZBEL2A->TVWLIDOTH
bo L72h35 T GRS IIIIZER 12 L - T
D TEELRMANLEHTHL LS, LrLE
M6, WIZERR SF I E TOED D 1K B
U<, RSCHEEEE IR IC L > TEIN—F LD
BWI AT Thb. mX xRS 27-D121%.
RHEEICERMR LA 2, R IR TERS
BV MXERIIET - LY 2—%0T, fEH
iR A S N B M E AT A MR o E T
52 LIl BN MLBRAETEmAR TV (FHEL
R, MXDFEEIMED D) fwX e, TUETHF
% GRXOEEIFAINL ) FIEHT 5,
CNIEFSLORERL - ‘F#.A (organization. struc-
ture) \SEKRTLHETH L. X DOELLZID S
DI, EY) R WEFEH O E & BRI T8 G D
VFE. FLTERRFRTH 225 FsCOW A
Ol RE S ELT D0 MiCHEIIHD, £t
2 ¥ a v (Introduction. Materials & Methods.
Results. Discussion) M THEDEMHEZ#IT, %t
7 v a YHEZ GBS Z A5 BHA
LERERZOPAG VL AN T3V Th %,
F 72, WIZEH I BEERAYARIL (rationale) ASEELEE
T KFFOME L OWR L ZOREZ F T3 201
WHMDOVEVREZIEDL, B2 HF 7201
. MR B L THgEE ks 5 2 & AL EEC
%5

ARG Tl B TOEE & QA Pl S ER D
AT T 5 &I, BENLREREEZ ON RS
ViR RIAER T 5 a Y {5 72ve &5
2 TV EETH ORG24 (EES) 2 ffio
C Journal of Oral Biosciences i X # %3 5 F
IOV THEHMT 5,
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Smad8 12 BMP ¥ 7 F b % S0 = Wi+ 5
O-1 | opwm mae. Ak . mAk WAL &

A SN S WS E T USNIPN - &/ G G2V FN
7 h JRREABE, sk S TIEEAEAL)

[H] &AL S 7z BMP 284 MIFEMEO B WG R T
Smadl. Smad5. Smad8 & C KDV ¥ LI X - THHEMHILL
BT OB Z AT 5. Smadl/5/8 ©) Y #EfbIX. &
HTFA4T T4 —=FNy 72X > THELZINLHE Smad
(Smad6 & Smad7) 1Z& - THAWICHE SN2, RIIGHE
) Smadl/5//8 #E# L 72454, Smad8 i& Smadl/5 (2T
HEBIGTEARE 1A < M BRI &2 453 5 W REMEAURIE &
7o AWF721Z. Smad8 75 BMP ¥ 7 F Vo4l K+ & L THE
BET5ZEEHET 5,

(U5 - -] MR v M 25 % 5 A L 72 Smadl F 721
Smad5 & C2C12 #ifd o ALP i1k % #3E L 7225, Smad8 %12
EAEFHFE Lo T RERIYTGTER BMP 2754k & B
Smadl # LB S5 L ALP EME2FE L 2o —75.
Smad8 13 BMP 75k % $i L, #ERCA9iE R Smadl O
LI L 720 Smad6/7 13 BMP 226 % Wil L7245, iR TG
PEH Smadl &I L 7 2> 720 C2C12 flie 2 BMP CHlli
% &, Smad6/7 \ZMZ Smad8 mRNA 2% 3 Ke LAPIIZ 3 Im L
725

[#%¢] Smad8 1& Smadl/5 & MFAMEAE <. BMP ¥ 7 F L %
fE#ETHEEZONTEL, LA L, SmadS 385GV AMK
<\ Smadl/5i2& % BMP ¥ 7 F V&L, 72, Smad8
OFBIE, WHIE Smad6/7 & FMAERIZ BMP ¥ 7 )V TikiE
N7, fit-> T, BMP ¥ 7+ NV T#HE I %S Smads 1. BMP
37OV EPIHIICERET S A R D 5. [ BN ERBFZE
#] BAH

21 7L v — TLE3 X HDAC %41 L THEH
O-3 | wiriemmms»

Otk ®—H" i & A . K
AR A EES Wl (BEK
BE TSR, 2N—N— PR FeE R,
SRIER A NEH REAB)

H B 3N & RN (& 3% o 5 KA L C 3 % 4 i 1) 2T
Ha 7 55 LT B H5 Z D5 X 7 = X 2 IZIEAW 2 5055
Vo HPHIEBRE R NG 72 & T RSB B IR O 55 E At
JoHE L. A SEMIIE ML IH S =N B fill, Y
7'V v —"Td 5 TLE3 A g < IR 751 % fe
THIENHE SN, £ TEHEFE A 1Z TLES OB FHl
SRt AAEM & Mt L. TLES A3 i [ 28 o0 45 355
AL A e 2 W L0 THE T 5, REREICED
TLE3 A%8 #iM Z B 0% 2 < 5B 2 2 L il L7z. K
12 TLE3 Z @ RZEBL X272 2 2 A, S MEAIH S
BRB A L DM S huze 720 RNA P32 X ) WM
TLE3 %/ v 7 v ¥ L72MIE T 53 0L At < 41,
BRBGHIAL L ASH] S 7ze ¥ 512 Runx2 OIRGIHTE~DE
BIZOWT OSE2-luc {2 FREEICHET L& 2 A, TLE3 &
Runx2 O #FFEHLTHHE L 72 OSE2-luc i1 % 50 (2 #0fI L
720 —7Ji . Histone Deacetylase (HDAC)BHEH]ITH 5 TSA
DERIMZ LY, TLE3 12 X % OSE2-luc DN AR & iz,
VEX Y. TLE3 & HDAC % 4 L 8t B2 o5 350 iy
LIRS B RO E o7,
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SR L 7T B ET AR (db/db) <
0-2 | v xomwsic s oMb rbs

O Hift s BN AL W BRA #&
HOAJE, W BN MR A bk B
MRS A AN, LR S Bk B
G (9]

[BEm] V77 v IR CRELE SN b ERAM A VE VT
HY. BRICHPEZRIFTEINTVE, Fxid, LTTF
VIEHTOIA P ayr U RZICE BEHEE 2] S 2T
HHIT, V7TV ZREREREAT 5 db/db =7 AZHHE
fii (OVX) #47v, MR LR L 72,

[53:] 12 @O MY db/db <™ A L¥A# (WT) =wv A%
OVX L. 20 EiicREE - IRg 2 @B T7 VT FEEL
720 ALP. TRAP & leptin R @ JFAE % ML T, F 72,
leptinR. ERe & PPARy2 ®%8l% RT-PCR 2 T L 720
[#4£] db/db # Tl L Wit oA LRI o 8 % 2
D720 ALP FpikE 3 Ma s db/db BT L. db/db-
OVX BETRESITHA LA, WT Ho OVX 12X 514 IE
X D /INED o572, leptinR & ERe BT 4L FEMETH
0. leptinR Btk BOS 28 3FMIZIC S 5N 7zs PPARy2 D%
HliZ db/db #E & db/db-OVX BET EH LT 72,

[#£%3] db/db <7 A T3 OVX 247h 7% < &b ALP B Os
HELLET L2 &, db/db-OVX # Tl ALP By s A
WA L72h WT =7 212815 OVX HORAIEICIERS &
KW E2EETLE. L7FroB3EMaIcs3 21z
A MOy RZIZHRTREOWITREMEAER S iz,

PP2A Ca 1 Osterix %4 L CHE 351k % 3
0-4 | 4y,

OR#t #' Wi #Ek' (K BEHBS 1
L)

PP2A (ZMIfE DL - #HR 7R =2 A 5551 v/
AVA =y FaFA YT+ AT 78 —EThHbD, PP2A I&filll
F7a2=v  (PP2ACe) ZHLICZRAEZER L, etk
HEDOBLY VAL E- 5. ShFkciE. S3Fesbics
1} % PP2A Ca OFENZDWTHGET L7z, [J7ik] 1. iy
HCRAE L2~ 253 MC3T3-E1 6% v 7V % i
L. PP2A Ca O3 & iM% #~<72, 2. shRNA (12X ) PP2A
Ca DB %YM L 72 MC3T3-E1 (shPP2A) ## L. 4+t -
FIkAbe &2~ Gk~ —H — 03B %) 7V 4 A PCR
Ly 2y rray bEHWTE L7z, 3. Osterix 71 E—
Y =RV Y 72T —ET vk BHWTHN L7 4
shPP2A #iig|Z Osterix @ siRNA A %17\, 1L - fIK LRE
AP L 720 [R5 & H 5] B ML o M B ks © PP2A
Ca DZEI EGVEAME T L7zo shPP2A M3 51t - AIKILRE
AL L. Osterix, Bone sialoprotein 3 & UF Osteocalcin % ®
oAb~ —H —OFWHEIM L 72 shPP2A #fifld Tld Osterix
T E—F —iHMEATCHE L T 2o Osterix ZBHIHNIC XY
shPP2A Hifa D5t - FIKALRETLAEATSIH] S 7z DL Eofs R
X b, PP2A Ca & Osterix &4 L CHIFMILOSE - FIKALTHE
T AERERNTCTHDL I EDHho7,
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BN X interferon-B8 (IFN-B8) % AR Lak-aHl
O-5 | pmmce sucmind »

— O#km T, A K. A B W

2 ORRHEAL ORI TS CHEWM B2 ki

s COIER B TR IR, I

B ERHEIE. CBiER B W2

1P s A R 1)

[HAY] EHiieic X 28R (OC) TEHREICOW T, it
M MLO-Y4 o¥:38 B (MLO-Y4-CM) Je OV Ml % i
FEZ &t i (OEBF) OFHIR: 281 % v Tt L7z [H1]
OC I O FHili 1, F#HII2 5 M-CSF 12 X 0 OC i B
(OCP) %, X512 M RANKL 2z OC # %53 %
S &M\ 72, OEBF i3, 5 M~ ” A KBS #% 2 mmx3
mm OFHICL, R EIOMIEE 2575 —¥/EDTA U
THRELHFHB, PSS AT72 VT L— b, Y —FrY 2V T
ERRBICHE U R L. A e #£2] OCP B
MLO-Y4-CM f#+4E F Tk L 72/l Tld. double-stranded
RNA protein kinase (PKR) mRNA @ % 8170, W & 174
RANKL 78 E # {2 #T % c-Fos DFIFRIEE K U° OC ~D 45k
BROETHARSN. Zh s MLO-Y4-CM OfEH 133t IFN-8
PHBAEOBRM T MBS A V=T 2V LD
OEBF & i fififfillie % OCP K O A ILAris 283 %5 & OC Ik
I S, oEENEHT IFN-B R BRI T — A L
720 JEBE. MLO-Y4 il % O OEBF 13 [FN-B mRNA % %H
LCWw/iz, 72, OPG RiH~ 7 AH%E®D OEBF & OC Bk %
P L 720 ML EOREE S, ML IFN-8 % j#4E L OC B
AT 5 2 EAVRIBE N,

< A B D septoclast (2B 1F 5 E-FABP O
O-7 | gmmmmptr ameys v A- LT/ 4 o8

— OE

OH B i AL wL 3EE. K%

B CHmR )

[#55] FerzohE THRBIEEL5 22 n-3 REHA
ARG (PUFA)RE Y I v A BX O Z0FEEAKkTHL LT
J A VR EBRVEO R R BRI A ¥ 232 (E-FABP)
A= 7 AJEAT B IR T septoclast ICHFRIICHH T 5 2 L &R
L7z 4L SREEWHIC & ) E-FABP FilEiHE o iR
FEEWILNIZL, EHIZEY IV A, LF /A VIEEED E-
FABP Bl G-z 2 B %2 iR ~7,

(] 9B 1 4 8E (Pdw) ~ 7 AJEF BEHLEIC 3T L pre—em-
bedding #:12 & 0 $T E-FABP Hifk % H W 7= o S 152 %
Torze EE2: DHE-FABPHUAEHIL T/ 4 V54K
(PPAR)MUAD T Yt # 47 5 720 2) L F /) 4 ¥ % BRI
EE72Pdw, ¥ ¥ IV ARZEXHIAM L D EBE ST Pow
~ 7 2% LT E-FABP dufh % v 7= S ik b2 o et %
75720

[RE] 2B 1 0 E-FABP R 1 i 2 220 A i O b
AT, &SI TED MR OILE £ T# L Tz, E-FABP
FHIEE, S ha Y FYT7BIOBICRIEL TWiz, £k
2:1) E-FABP Ml l2 PPARS/S DIRAEA D SNz, 2) L
FIA VBBEER YA, E¥ IV ARZABATY AL
b 12 E-FABP i 0 B oA L il g st o x e, #
TEAREDTRD BTz,

[#£%%] septoclast & E-FABP # 4+ 5 n-3PUFA L+ / 4
CEOMRBRMABIEIEL, EF¥ IV ARLF /A4 VRN
T septoclast |2 & 2 k4 N LTI S 532 2
LSRR E N,

BN T B % ¥ A TR 03 BT
O-6 | Zumaimonsss & RANKL 554t

Otbfa &3, IR 2% WA @R sk
BHE (WK BEEMSE TERE SRERX
A R, CEIUR BRAARIEEIRENIZ )

SO Y T 23 LR &L L 22 AEAE Ly B LRI
BRI AV AR ARV E v R0, BEMITIELC IS AT o
2011 AE DA T, Fe A FFTHEB OB/NE BBV TH
¥ a oAy uaoEMROL B IUET 5 2 & & il
L7zo MmO, 8, PRI, B3R )
5Bl 5 RANKL BEETH L 2 EDH LN MMy o a
B2 RANKL BHICOWTIHIZ LA LM SN T WA,
FI Ty 7 aITBIT B HIIG L~ RANKL OB 512
DWTHIHRITT 57201, FRRPUREER L, SRkl
WD FUFaFAeY T aIlBIF 5 RANKL OJRTE 2 Ml §
LB, 3D ZY ATy MIEXBRUBMNES Ty R
IR L. RANKL O BBHE L2 Wat Lz, € ofE%E,
RANKL O®%EEMIITAE Y O a0, 5 WIEF00%%
Wi - TRFET 2 A ORSEIEMIILIC D Sz SN E
PEETIE, BRI L0 IREEE i L <. B iiao 21t
A 24, RANKL OSETHTEASEIN 2 B 23 & iz,
WML IR TR SR Z LD, TS O
Z1Zi > TIRAES A RANKL Btk BN AT, B s nk R
WHALICE S L TWwa 2 EdRIRE N, GERIMFIES @ &R
KOBRHARMESERENZEE AR B BEILK Ak
Wizet  MinTFEM HHER. JAXA K31

Curdlan-dectin-1 % 4~ L 72% 72 2 645 f B 451k
O-8 | osmmm

Ol fi5 A W ik A, M B
AR EX (R U ik
CIEERFEE Y 2N)

[BY] Dectin-1 I3 F I~ 2717 7 — IV RBIRMINLICHBIL, B
TN EDRERICE D S EFEE MBS ETZ T,
L, BV Y D—DTH 5 curdlan A receptor activator of
nuclear factor-«B ligand (RANKL) #%% T O a1 &
ETEBEICODWV TR, [Fi] v~ 2 HEk Rl
RAW264.7 @ dectin-1 @ FI B ML %2 FH v, RANKL. cur-
dlan ZiRM LU THR L7ze 720 ~ 7 AFHHI %2 H v,
macrophage-colony stimulating factor (M-CSF). RANKL.
curdlan $¥F TR # %47 o 720 Tartrate-resistant acid phos-
phatase (TRAP) %t %17\, TRAP Btk S M5 % 51l L
720 Osteo Assay Stripwell Plate |2 CTHBIUESEZ L. &
512, WEMao T 2 F >0 v 7B % 8% L7z, RT-PCR.
Western blotting {Z T nuclear factor of activated T cell cl
(NFATcl). B X OBMES T % N L7zo [HH] Curdlan &
RANKL T O Ri# TRAP Btk Z AT, & 512, B
W, 77 F ) IR AN L7z, 720 NFATcl &%
DS T c-Fos OFBL % il L 72, [#%] Curdlan i
RANKL #FETO Y 7 F VA2 ET 5 2 & T Ba#iug
WA 2 REE DD B T L AVRIE STz,

108



J. Oral Biosci. Suppl., 2013

WEHMEc BT AT EF VI VAT T —
0-9 Y oY

Offi %'\ BUA #i—HF #ik B0, X
AR OIEE. BEIF EES RE Pl (RREX
B Ok sk B HE)

FER LRI B VTN L TV A RHED I LT VYN, < —
Wik, HATTHEFHEEDKT 205, HEED F ARV
(DP2) % &EHAFEDO T2 F N2 ¥ T AT 5 —+ (AChE) flE
HI(AChED Z i L T2 &, B A7 BEFITHE N &
G I NI, wEDOWTED2S AChREB XN 7F Yy vay v
I A7 5 —+ (BChE) %3 % AChEI TH LK) FAF 7
IV BICBWT ACh ZHER S THREMIBIZT R b=
AT ZEDPHLNE R 5720 LA LARDS BChE #
ELLWVDPZIZOWTRRE ENTWiw/izo, 40l DPZ A%
BREARICE 2 BB ERGT L72, 3 E LTAChE B&
'DPZ %, H3MLE LT MC3T3-El. #iE#iliae LCT<y
A I 2 TR - BIC oW TR L 72 BT PIHIE
Mo 7w DPZ 3 &3 b8 %2 5. 2 e o 720 — T
DPZ (&5 B0 1 3 AR A A 0 - 8 W LS oL 7 i %
R BT Ry =Y RGO N Lol T2
DPZ 3B Hiig 2 B8\ C 1d2 583 % LA S+, laminin-1 beta
OFBEET 872, o CHEMREBERICBNT
AChE 3 X UF laminin-1 beta ®J A2 LA L THH ., AChE %
WMV X 5 L b MEE S 7z AChET 13 Lk
IZBWT ACh OERTIE 72 < AChE OFEIC X 1. Bl
AL B 2 L AURB E N,

RANKL #AZF/RKIE= 7 ANZ BT 2 BB b

O-11 | wopmmimsnyms

OFA =& BRI BE, fkek G0
MRH 2O, FHEI B2 A 2 #ER
B (dek ¥ 64E, ek Bidh  WTRLARTE
AR CER M DIREAAL, AR 8 O
JEAL)

[Br)] FHx I RANKL w222 07 57— LBl
OO ZFeH . AR E 2 B0 At KIS A AE S
LTl Fo MRS NS BT A E M LT
&/zo T THMNE. ZORGIHEZ S 22T 5 BIWTEB
TUFE T B TR MR R K T & 182 L 7=,

Wb ] A% 10 o RANKL = 7 R L A< =
ZDOKBG - g E2 7 VT FEEL, 789 7 4 ~ & epoxy B
fRaH L7, H-E 4 & TRAP 7% & OMMALF 24TV, &l
TR T W TR S Bl 2 1T - 720

[ 3 L 0v% 58] RANKL” =™ A \CHEAET 2 B Ha ke Kk
UM TRAP BptER S 97, BRI L Clig s iz,
HEAE MBS TR, NS ORI ERG 2
HIREP NGNS Z LW AR O R8T F SIS 2B 2 ) PRA
TV, WY AFNAMEINE T T T — 7 VMEDSERE I L i
BERL TV, 2O X9 i aglass KRB, Bfks o
XFUOFRELIEERDL, MREICIEZEOI Y NI T
ERADNADED BN o E2 S, RANKL <
ZANAFAET B 0 MR R T, B S8 2 LD A e bkne
A L. ol SIS M CE R L B R 2 s
R E NIz,
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JEI Y AR R S PGE. 0 A % A L i il

O-10 | sezmuss

ORA AL B Il phsd mg A
AE (K BEEEE E - AR

[HW] B0V E7) 7 OREIIERGIIMAEETH 5
CEPHONTWAEY, TR A =X LIEWS,ICEN
TWip v, TR FREEO Libh 545 R OMELA & oA
WATOEEHEHRE SN TV D, AFFFETIE. T v bR
ML (rGF) & T, BARARIC X % B fi e o5 b B
WT- DAL FDOREAERTIC L 28 Migar kg cd 5
RAW264.7 MU OB M b~ DR E JiA Lze [HiEE]
Wistar SZHEPE S » b O IR & Bl L 72 vGF 12, B8l
oM > 2 5 2 (STB-140, STREX) % JH > T 1 A4 1 A 38
(CCF) B L7z, Bfifthh O M4 R RERIRE%IC RNA &
B i 2 ML L, real time PCR {212 THE Rl 7k R 3
F DAL T 3B & ELISA 12 TH 38 B o PGEL L % fi#
WBiL7zo F7-. WiHTE RANKL & CCF % fa#f L 7= rGF 0ig#E
Fi%% 10% & 513 30% (vol/vol) LT RAW264.7 #illlL
% 6 HRI¥; 2 L 72, TRAP MG 2 815 L 72s [ 4t)
CCF 2 & 5> TrGF 1281} % COX-2 & IL-6 Oit{ZE T3l
WMEh, MEET &AM 1 RMAICHENL 72 7.
PGE.#E4: 3 CCF 2 & o TH 10 #5882 75 L 720 RAW264.7 #l
faid, CCF # MLz EiE 2R My 22 LI1X 5T,
TRAP BV EAs i R L 720 [£52] Wik O PGEI
FIENMOFWEIEG T LHEEINTBY, CCFIZLo
TR S N7z PGE2SHE B MNE 7L % AR 5 2 W Re AV /RIE &
hf:o

W MK 0 & W 1% % #8197 5 Wntba-Ror2

O-12 | . /50121 2 Rho st

Ol fAh, Il FZ. wiF mZ® h
N ST A NI W S T /NI 9 1))

Wntba & Ror2 Z& k% - L. B M5 LasE K 7 RANKL
DZHRTH S RANK OFI % TUHE L. w5 Hl51b 2 e
T 5o SHFA L, LS WINREREIC B 5 Wntba-
Ror2 ¥ 7 F V&% % B 5123 5 720, BE B 2y
Ror2 KiH~ 7 X (Ror2 cKO) % f##T L 720 Ror2 cKO 145 &3
mE2EL. BUIN~ =% —TdH A IMiE CTX 1 FKfEZ R L7z
Lo L. BREFN T EMBoRD %2R0 b otz ik
FERIZB W T Ror2 cKO HkROBi Mg, 72529 ¥ 7K
BB L OWINEERA &% R L7z bbb Ror2 ¥ 7 F v
. BEE IO B IS 2 T 5 2 L ARB L7z, R T
/G ¥ 8y THD Rac LU Rho iF. BWIUIHS T %,
Z ZC. Ror2 cKO Hi 3k o il & M 12 3« CHE 3% 4 8
(CA)-RhoA & % Wik CA-Racl % ##EFH L 72 CA-RhoA
KT U223 WO M2 mfE S 872, Wit ¥ 7 FIVICBIT 5
Rho iGEALIFTd % Daam?2 OFHIE, BB LIZREv
BEM U720 shRNA % H\v Daam2 38H A #HI L7z & 2 A, TN
B AR X Nze 72, Daam2 &/ v 7 ¥ v L7720
HMLIZ BT CA-RhoA 238819 5 & KT L 22WINE TN 1
BE L7z LEX YD, Ror2 ¥ 2 4 Vi Daam2 # 4~ L T Rho
AL L. fE o B WIGE 2 H#H S 2, (SEAHEE
WReE IR (gkioR) . mHEE (Rl k)
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SUTCILAFREE W (R % F 72 W) ORI
YR
Of | Hx'\ B 48, kg &E. KT
B ARk R IR EN PO Mt (R
PN 5

[HAY] EFRT R BOMBEB TIX. A ¥ 7T ¥ MiigdE
P& LTHh B, M@ oumEz ) FWIUC X b Kdi 2 A
TG MEADRKNEEC R AR D D A OBETIE A
71 CT THSE L7727 — % 5 5 SIS (R 2 VR L
B FER O ZROT B I REEHI A2 4T Wi LT & 72N
B TR AR LU B TR D 0 R S AR A e R 7
AHEENTWD, £ T, AWZE Tl L3E RS & O8It
BB O NERRE S OTCRE & IR T 5 720 RERHI 2 47\
A4 27Ty MEAZBEE BbN LT — & O % kA
720 [RABE HEE] BHIAER B L O O b2 2 FRRE &
B BF R 2 2 PR TR 0 H AR NVHZR A 20 R & vz, Sh
L&A 270 CTICTIRGEEIT o720 HONILATAAT—%
25 ZWICVAMESE Y 7 N R WT, NEBRSEoBlE B L OE
R A AT > 720 (KR & £52] WskmolEE: 3 DRl
SELENZNORHIEE 238 Lz, $XCoigE EEo
FHIE H ICA e L IBRESH T L ISR & R -
726 L L, A7 5 MRARKICZORGEZRKELLELT S
A EEIZ DWW TR 71.110°, /b 44.039° L KD D B
EDBWL ML o, SO FEGTIEEFOREIC L Y IE
HH ORISR D, ZOREIKE LSBT D0, 1
77 PFMTIE CT IS & 2 FRT 0B, B O EEMEAITRIE
a7z,

0-13

3 KIT CT Wi {5 % FH > 7 R A o 2 — il S e
R & RO BAR—

Omife #wH'. sl HE. —% L. Wi
HERE', ARIL kA B SO &N Mk & (i
PR BE 3 ROTMIRMEEL K PR SR, OB
R BERRRER 2 AR BN AL, Lt
Ko SR AT

[HRY] PR 21 4R B2 R RSB BN, 45 Vv F AT
A ACT HEZRE L. RCTIZL o> THE LN L W{RIEHZ
IRE IR X WA OB OWREE FE MO L EHRE L.
e X 3 YOCGHE 2T 2 EIN VWA HTT— % 2%
R L. S 24 48 B O R H 928 5 S e L7z iR o @ %
TGO 720 FREROMGRIL, BE A ORI 2 WifRZ1L
PSRN BT TR & B RO BREEAL L MR FH, FRAT O BY
fREME L0 TlRET 2. [Hik] mWicesdo CT Hiigz
1~5mm DA T A AETIF, WIREZ WIS REHE .50
b L Tlro 72, RIREOERL. FRAFR OMEFE % Dicom View-
er Osilix Z WV TIT o 720 DR K OEEE] CT WRO 0N E
. #EEOIHE X0 IEABEOKES K ORI O Bt (X R T
HY . FMERFEABOZALIZT TH L FEHEOFBIC L 221k
DEZONEDL Do 720 BUERATERIRICBUT 28l HPED
HRIZOWTI, WERHOBA LR 4 OfEEKRICE T %
AR O, BIRMEORE &% EOMR BRI D W THFZEIC
BIF AR EERERET 5,

O-15

R HE 38 O MRS AAMEE & Virtual Reality #8152
OB AL W W'\ Rm%Y . A1
mlOEE R R A FEE
CHER  Edrds FE)

HEARGEIRSE - ARRO SARREHC I T, 2RO ST 78
IS STV A5 M L~V T 224 e 2 s L 72 B
i - MR O PR E 2 R ICHEB CE B DRI N T 5,
Az FClo, wEEUEARDOS TmEERRE N—F v b
A5 A4 F (VS) 2P0 LMk A A 2 FE v L C & 7ze &
FOWETIE, 3D IEWREA vy —F 77 4 TIHMBILETE
% W{GALEEERE (NVS ExFact VR) #9FH LT, DR MEI
LT ME/MRERAIERE B X O~ Ao M - )
YONEN R B BIEST S ORI & IR I 2 sl
WAL (BXOTPAS 4eth) 12X D ASER L, AR {513 VS 2
(Z2 53 fRAE 0.46 um/pix.) WX D FY ¥ Vidsk L 7ze JRFH -
I O VS W5 % o 7 MR AL TR, R R SR
HIZHE KT % 22Ty Wi O viewer YV 7 M2 X % 3D i T
FHRIBIEOBN R EREEZE LD L %\, 50 3D
Bzt (Virtual Reality) O4FE & LT, FRSHl O M/ NRE R 1
DML % PFE L7z BB eI KR 2 AR A TE %,
512, 3D WO MEEMEREZ A LT Web i (Quick-
Time) dWHEE > THY (http//www.ndu.ac.jp/” path-
home/). %% - WH B TOHFRMEEE N EEZ Tnd, L
W AT (RIS B A s )

O-14

WHAPALAR 2T v b (CCLZ v ) 2B 5
TR K G OB AT

O #\ kb LB B BEF.
Mzl s BT ORE 3 Hh B
W% HW O ded WA CEIHK R
BEHE I, BIH R o CTHER L CROK B
PR, TRER MK mMRE YT
YFER BE BRI GR

[H#9] Fex i3, ShETITSD T v b RO HRSSERKAS T
JKAEANGE (CCI) 5 v F N4 & il L CL 8 ok & ik
BNEIAREEZRT I L 2MELTE . Sl kKRR
B R L2 R L2 HERIRE R EICEH L. CCLT v b
& SD J v M EBEWICHE L7z, [HiE] A% 4 HEE CCI
v F&SD J v b4 6PL%E 4% paraformaldehyde "Ciz it [l
Efs, v A4 71 CT 2@ (35kV, 200 mA) THEIBEIRE L. 1%
SN2 MRS 3 KICHATY 7 b TSR A O Min-
eral Density (MD) 2 5 L7z <4 7 0 CT #icbtk. S
KARB D285 7 4 YR 2 fE# L. Hematoxylin-Eosin 3¢
i, Safranin O/Fast Green #¢ft 8 X O Alcian Blue 44ft % 175
7o [REFE %52 v 4 20 CT Wi{ETld. CCI 5 v b OEEFEIE
B A TE LI EGROILKER L7, $72. SD I v b
LI LT CCL 7 v FTIEEE L < A 2 kg IR %2 R
L7ze —H MEkIIZIE, SD Iy MERIELTCCI v b
DI E kSR A & WIS R S dmBmEsA R (. e
BEAUC BV 2 kg I O LS O FL IR Wk 258 0 2545 B 7S
AONTze UEOFRANS, CCL T v b OHEBEETIE, MEh
ERBRICHKENEIEA RIS L 2B ERZ RTEE R SN,

O-16

110
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F YR Y TV — DMALOTLREL R

O-17 | i ek, milE 5% &% AR (H

KORFH L CERER  RHBUIR)

(BRG] LIS T A K 3 o0 Ko 1 "G B0 P LoD 14 ML i 1
L/NLTT, IRFIFL & BRI R BEEE S & B T 2 AT 5. 2
DL P B IR & TR oM@k e b, F Ny
Y — (Pan troglodytes) DYRHFLIFMMOTZEF L Y b & b L HM
LR B 5 2 & 2 MEEORZEAFMARETHE Lz, 4
EEHILOL R A2 F o8y Y= v N THIERL, [MEEH
#] HEEGAWIRB X O CTHBICE VBB, [k
%] F Uy V= TIBILSHEAET 5 D O, AL & I ILYSE
EFHHD, WALPKRUWT 5 S0P ED SNz, & kTR
fLEFRILAYEA T 2 b DIEFRD L7225, BALAKIT % b D
RSN o 720 HREFEEIIRISBFLA 5 BHZEREICAD . WEE
TP L OHEENT OBIRE D> THOMiT H. D70,
FSEEARICBVTHREZ WS T EBILISET A2 LT
bo FUNY IV —DHEBEF TR MIHATHEIIREOETHY
WEClE e h o 72725, BIRIEABSLICE S Z &3 TE 720 M
LAY U 72 EAA CIE B IRIE XN FLICRE L -2 &2 5, I
MFLASH BN IR O @i & & 2 bz, F o280 U —oFIF4L
ERALIIAMEZE IR O G SNEEIR L D EHE L Twiz, B M Tk
W BHZBEWTIUIZBWT L F o3y Y — X 0 2 o04LIdHEE
NTwiz, YRR S, JIHILEBILISEHEL Twh I &
WF IRV —IIBITDPILOEROER EEZ b D,

RYRALEEFY A TT Y MESTET VR

O-19 | vmmpm A rmmm A B 28 - 475>

I DB DE NI D NWT
O¥sl I, JlE k. K BA (5
K BElE  BEAREE)

[Hw] SlEA1E, vy ZAZ 2 LEEF s v 4T 52 b
WENL BTV ZREN. L. BIEEM A BB ACBUF 54 v 75 v
b JE P AE A OB A 7 LB E w5 5 & A v 7T
Y MEVBEDOF v AL VTS L= a VEEVLREE R R L
720

[FiE] Atk 4 Wi~ o 2 EgAME—HE (M) 285k F
YVEHCTHERAZEEL, 4 ¥ 75> F2#MA LR (HIE
ABE) o F720 238~ A M1 23k, 4 BARPESOBE
2L, FRECEIZBRL, 475y bR L GEE
HEARE) . 0~28 HIZIC T VT FREEIRCHEREE L. it
A5 F K> F ~ (Opn) PifkdB X OB Ki67 Pk v 72 5 g
fi, TUNEL ¥eft, TRAP EERHMBALF 2 i L7z RBUKEEA
122V TiE, EPMA % v TREMNT & SR 21T - 720
[ L 0% 53] RIWRHE AT - BIEE AR 28 HEC©
WKCFvtF A v F T L= a YPHEENTD, WEEOMT
B ATy MEMER DS X OGO BRI, OIS AIK
LEICHERME I D o720 4 ¥ 75 ¥ MHVLATIX, J)
FHEABED T TR DB L BRI T LT, Bk
0. REBRII Y ZFFICBT B4 27T ¥ MEMLETIVOHE
VAT L. B R, 2oL NVvoE - L 75 R
W OHEREAEA, B ARE CH BRSPS R ERE ST b0
@, AL AR & RS ARE L DB TBBE LA LW &R
SNk 572,

111

BERBICBTSY 7 b7 — FEIST v b
1252 558

0O-18

OME A Wl 5 Lo Lol £
B (K BB U NE DI GOk Bl
FIREBERERRH . ALBLCHR )

[E ] AWFzcid, KEMT v M2V 7 b7 — F 2k
ER7- W, GBI E D X D BB R SO0 % TLREFIIC
HoMITHIEEHNE L, [H3:] Wistar ZHEVET » -
24 VB Hvy, 21 HnCHERL 2872, BEFLSA. WOIRE (FEBREE)
HDHVIEFEIEE GHER) 252, 1~8 EMMAT Lz, fEN
AT L7295 v b& A%/8FT RV AT IVFE FEERIC TR
e, BHEBZ M L 10% EDTA S CTHUK L 72. Ditkmp:
WZHE > THABIEIET 2 & e pi e i &2 (R L 720 UIR iR
HE 4oz jii L. MRS MICEIZE T 5 & & D ICHBERO 3k
TEHHLREET R 2 1T 720 T 72— EBOYIH 121X BrdU Sz ith %
i L FEBIE S O MR IG 2 5 U7z [R5 SR & 48] HBR
4 HOFAB R O RHIN R 1T HRAE L D D # <L FFRIC
THHIIBWTHE ThH oo T 8MIIBVT, EBHOT
SHEHDOIRER R, T A U B o B 2SR O IR R BRI
BRI R TN E D 5 720 BrdU SR gt Cld BB T FHIH
(1, 438) R THH 4H) OO ERI N BEEL Y
KT L7z D LORE2LSEERCBITSY 7 b7 — FEIU
Ty MHMEORERXHETLZZEXWHLNERD, ZICIE
LT g OB FE AR T A L T b EE 2 bz,

WA B DRRHIINILA 5 >~ 4 > 75 > M
DEHIEICG 2 BB OVT

0-20

O A BRI E&. Wi &4 o
mr et ek Besh CTREERRREARAR. “ILk
Bivk  BHLERIE A A )

[HW] 4 > 75 > R CIEH AL 50 % B o0 # g £ 7 3
ThITWBEY, ZOBDA 75 > MEFEG D KB
WTIEARHZ B2 v, F 2 T4 &, AR o &AnT
A 7T v MEHEEHERC S 2 2B W CHAMEZER IS
W L7ze [HEE] 5 4 B0 HErE Wistar 527 v b @ LA
WEE—F18 % SR T Tk L, 7% v 220 2— (UFA
V7T Y MEK) ZEIRELA U7z, EBREEICIE, A 1ET 2T
2MBICA T T Y MEERICHESMEL YV Y 2L T a A
&5 2. SHRECIZRAE AW E 5 2 o Tz WEHEM 1
BIZT VT FRE L ST 7 1 YU 2 F 8, ALP. TRAP,
T+ AF A H N Y (OCN), *+ AT+ KT (OPN) O
WALF AT o 720 (MR & FLE] B ROERIEE HICAY
Ya—DALy FEIZIEHAEG PR SN TV THEEDT
25HE HICEBREETIZ, MEEELRELT, ALy FIIZBY
BEEDIK LB REMARAT BN A A SN TRAP Bk
B ALP B 350 e o0 e FE v 3 S Bl & sk it oo 1]
TRARIIED LN Lo 7205 FRIZBIT S OCN Bk - OPN
Btk 2 > b5 4 i, oREETIROK S MRS IR 2 R D
Wt Uy BRIl < 8 S 2 B 4T 2 7R 3 IR 25580 Bz,
DL b2 & A B L 08 B 2 g B A I E0E 2 e S Ly
ALy FEOFROKS 2 WIS 25 0 fEEAVRE S iz,
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MO ML YV T = 7 ORTERA BT
0_21 o

——— OfM A Sl i 6 Rk

FEA > 75 > b sk Sl T-44)

[HW]F% Y8 A 75 v MBWTEREOME L ERHE O
WHibZ 76T T EPWLNELS>TVWE, LL, YVva=
7T 37 ZAFHEIC X o TR % W T X 5 2134
WTh b, £ TEIZETIEI N T =7 OMIEIRAE M
Feffile (MC3T3-E1) o, M. k. fAIKAbIc 5 2 % %
ZUOMCTHEIERHME Lz (7B X OIS
(WFEE Zr) (Sa:0.185um) HAHWIE 7 74 /N— L —HF—LB L
72CHLE Zr) (Sa:1.75um) 4 v MY 7@RINMEL &Y va=7
7L — h(10mmx10mm) ® FiZ MC3T3-E1 Z#&f L. 10%
FBS i#01 e-MEM % i\ CTRy4E L 72, GEARIE T BAMEE & Ot
SREMEEIC X B TERERREENE O WST 7 v & A 12 X 2 Ml bl
DOFFi % U7zo EofE%, % 6 B % oM Zr F ol
W Zr 1k SMIBOREI/NS o7z 7 HHUEETH
i Zr EOMBBEHNEH Zr EX D S HEZITLHEL Tz,
WIS, MC3T3-E1 % LA X 2 5 50T T, o LBHE T
DO mRNARETVHYFRAT 75 —E(ALP)iGMEE 7V H)
YLy FAZ)JtuZ bk L7z FHE W4 HHOF AT F ANV
VHEIE L FHE 7T HH O ALP EMEEIH0E Zr X 0 RO Zr
HOFEIHML T, FE 14 HED AZ il k- T,
M Zr TR Zr £ 0 WV AIKIUEA RO Sz, [
il Vv a =7 oM LA MC3T3-El OBREICHEE 5 2,
WGthE, ALP PRI NS RIKIE 2 IS 2 & & ATRIB S 7z,

7 v MEBHRAME OB - I B T B RIS
BT854 b OB REARAF 2

ORE  —F" IR W3, W\l =" &
Y s EL L K KB Y
EHE R (CWIH K s AL I H Ok
W oA TITUN)

[H 1] 34 138 L g aiEst & U<, Bikdsg 78 4 M ICHE
W 2 BBEGET /8% 4 M (CA)ZBFE L7 LT CA D
KEOKEALT 287 4 b (HA) ®8-Y YIB=H V% 4 (B-TCP)
I DB RIS RHETH B Z LR LTEL, Ll
55 CA OMNAFEIZ O W TIEFEM 2 T 2 17> TV e h o
720 &2 THiA OBEFETLIEIZT CA ZARBED 5 W ITBER L.
T b SRR O IS SRR E E BT L 72

(5] 5 v bEsid sk EEML (rBMSC) & % W i34 BEAR i i
AL CHEBICHV 2. 9 3oL HiRE (400, 550,
700C) THERS L7z CA % JH\vC rBMSC % %538 L (CA400.
CA550. CAT700 #F) Hghiti & Heak = Wiat L7z - HiEE Wz
WA LIEERIE 7 3 v Dy i L IR 2 1T g 35,
W F R LIS DV TR L7z FREIC HA B, B-TCP %
TERR L. o —7 ¢ 7O (NCH) & &bt s
L7‘:o

[#553 X 0 4] CA 13 HA. B-TCP I He~HN 00 545 &
FH =8 A 34 5l & A L 2 o b 1d CA400 BEDS I b B o
770 BIEHEANDOMLTIZT VA Y R AT 7 ¥ —EiEEIE HA
FELZR T CAT00 BEDSES B2 o 7205 IRAL B X OV Ml oo
BIZ1E CA400 BEASEN TV 72, 400CHBE CA 1ZHRBED 1T
700CHERE CAIC %25, MHEDRAEM ZH W TENZENOF]
MO END 0 E ) &S HOMGTESE Lizv,

0-23

M7 4704 v ARy IROMY G FHLERIZON
0-22 f ROWIY S HERE
OWH  fE—HB'. K5 FHI2 Bhawal Ujjal’s %
E i - N7 S I - AN T TR 1< G N /N
Pl wRHERAEL CHR BEH TURSNEL
‘HK BE% E1b- 574w, "Bk BEH
NREE, CHA BT

(B8] SElcFs S BHEME L LTARB 74 704 ¥ 2%
YUk OKR) &3 F RS O KIBTR ISR L 726552, 3
itk 4 BTHATPIRE SN, BERME7 4 704 VAR
R GEER) ISP HARESEVI EEZHL 2L
AFETII 7 4 704 ¥ AR IROMARIINC B 2 Mk
DI E DO E K ORI L et % 17, BRI
T 5 EETORBOBME B Lz [Hi] v FoXKhE
LHICERBEERL M7 4 704 Y ARy JRZHERL 72,
BN 1S HHE L. 1 BRI OB RIS . 46 2 BRI
KR, HIBIABRZ ZNZNMENIL 72, MRS 1HE 28
DR 2R L uCT % H W CH R o5 i & 1k
FEOWEEIT- 720 T2 BEKICHES T 28RN~ —
7 — DB & SRR bk oG L7 W] wCT %
FATHlE L7zt & B AR R O SRR LD b
WEER L, FRICTEI Y 2 ETEWEZ R L. F72,
TR L= Yt T BRI B 2~ — & — O FBUIHE
BER LU CRRTEBIESN, 1 XD b 2:8H CHE
B s N, K] KR 7 1 7a A4 v ARy VR
DOFFEIEHEANEG T 5 LHRE S N7z,

S. sanguinis DINA F 7 4 VA KIIH T B V.
parvula 53¢ FIEOIVEH

ORE woR T AF. =0 sk’ Bk
moEs, i K CIRER & fEW)

(5] W Veillonella & EIENA F 7 4 v 25 OIEBEAN 7>
SHEAEL. TNEMNT2E-57EERmE LTHiEs T
Wb, BUE. V. atypica. V. denticariosis V. dispar. V. parvu-
la. V. rogosae. V.tobetsuensis 3 SN T W5, L. [jE
Veillonella 75, TIWENA F 7 4 W AT R IF$T 37 2 /1 =
A LR WA G AR E S ORI R 2 ITHEA TV v,
(B8] V. parvula 5535 L35 D5, Streptococcus sanguinis U8 V.
parvula DINA F 7 4V AR RAT T BEEZBH S MITT 50
(BB & F7EE] N4 7 4 VADOFBRIZIET A ¥ —:% vz,
HAGZ S, sanguinis DINA F T 4 VA BRI G274 Y —
%, V. parvula 5532 FIEA ) BREBRE A L. BRS G °F
. S. sanguinis \2 X HNA T 4 )V AR & T L 720
F 72, MR E V. parvula BEEBEORAWNS, T4 ¥ —
ERALZZNA X 7 4V ADOE S BT L7z, Bk, &
DNA ##i L. E=I real-time PCR 12X D, 74 ¥ —FLIC
RS NN F 7 4 VAORK R Z B L, [WRe#®
2] V. parvula ¥:3% Fi5\X. S. sanguinis DINA F 7 14 )V LIEK
AL 7z L L. RG2S i & 8IS V. parvula WARDAFAE
L72%BE, ToREEzREL. S 0RIE, V. par
vula ¥ EEPICBT B854 F 7 4 v LT - AR R T
WK EWE OFAE, $720 TNOH OS2 RET 5
bDLEZTWA,

0-24

112
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[T 2 F 7 37 5 ) TASABRIRAE I P. gingi-
valis R

0-25

Owifb Bez's BT THL I —J%5' i
BN fEE A R M)

WA Y — 7 = 0 2P OZH LI L D R
B L ORI EE BT B WA T RO K e G WAER L
DOHb, FTAIZ, INSOF=F I WOET 2 F I 375
7 T b Actinomyces & Rothia HMER G DR & RO AS
HBHIEIHER L, TS OMEA S ORISR TG
JEHI T Porphyromonas gingivalis (Pg) DYAIZ5 2 5 2812
D W T WA L %o Actinomyces oris MG-1 (Ao) & Pg
ATCC33277 #{I5a L2 & 2 A, B3tk d Ao ® CFU I35
ORI B2 2T B h o 7oA Pg @ CFU (XAl HEE
RAFIZE LB Lz T2 20T Ao ORNERRICHER
DORIBIZE DHER L2 —H. Rothia mucilaginosa DY-18 &
Pg L OB HFEBICBW T, kL RGN Pe®
CFURA DB ALNT, T, HiBRIIBILELZA IRV
Vrx—EFEMA A5 ETIOCFU DBYPIEESNZ &n
5. MHEERICICE D AE U —B bEFD Pe DR FICHG- LT
W5 ka7

B F R PR B Treponema denticola @ -2 5

0-27 | . <» mowmtemtt

ORE KA AB Wil #H HK. wH
SR (EBEA W BCED)

[Hm]  T. denticola ® F R M 555 > /8 7 G &M L2 &
2%, KEREFAIO TDE2508 (45kDa) 2l S 7=, #ZTA
F72Cld. TDE2508 DPEIRB X UHEREfAT 2 3 dntze 5]
T. denticola ATCC 35405 ¥k W AR 2 #l a0 WIE k.
JEST 732 2 Ly S 502, B4 & I DS & OB 70T L 7z
TDE2508 (&7 = 2% 7 u vy MEICTHMH L7, T. denticola
DR FERFTIH B Msp 122WT b HEEICITF 5 720 TDE2508 K
SRR G T2 ) 2Aa <4 ¥ Vit s T (ermB)
ICEBRLUTER L2, BRI AF LY T L — B LU
W ER ML (Ca9-22) % v -CiRa L7z H CBEEEME I BISE
W iE L. W (0D600) 2 EWREAICHE L7z, WK O
BUKYEE n-~ 59 SELEE vz, [%] TDE2508 134+
PR L. FAEAREEIRL T AR RE N, K
SRz, RYRAFL U7 L— b B X OEA LRI OR A
WAERBIZESA Lz L, HOSEMS X OBUkMEIZIZZ/L
BRON D572, 72, Msp OFRBUC D ZILIEA LN D5
720 [#&iw] TDE2508 (3 HIBICE S L CTw5b 2 &8RS
N7z LA L. TDE2508 WAL D IO W TIIAH
THY, K 87 HIZ X BHAENEERE SO WX, wEw
HEHLEVIZHBEN»ZHEDOTELRIMAPVETH S,

113

it & \Z A AF L 72 Actinomyces naeslundii /¥ 4

0-26 | 5 ¢ v 2w x BiEd 2B OHE

ORI BN e . A WAL (e
PEL R AR CHRURE MILER 465,
HABA BRRF SN CHK AN,
R IR )

[H1] 9 iR s 5% ORI Td 5354 F 7 4 )V LI % ]
T5Z L HENOEBEZFYT29) A CTEETHL, Fa
V. PR T JEUIE M i oA BE W C B B BRI AS Actinomyces
naeslundii /N4 F 7 4 VAR A RHET LT L ZHLNITL
T &7z, RWFZETIX. BERRICHKAS L7 Al naeslundii ® /31 7
TANLEREIHRT2WEEZRE T E2HME LT, 3
A F GRS (LR, 32 7V M) D54 F 7 14 v LIEEHH]
ROV TG 24T 2 720 [J7#] Al naeslundii X600 #RIZ5%¢
L TSB }7#12 60 mM F&fE. 0.25% A2 10— A, 1 mg/ml ¥~
TVMEMAZ, 7H— kL& fo72e NA 4T 4 VA
LIVE/DEAD Hefts L7230 L — W — BRI CTBIgZE L, W
VTNV M ORFEEBE Lz, [REREE%] BBERnT5 e
INA KT 4 WAL, ZDN4 & 7 40 23RN
ZICH AL L Tz WIS 258 O L3, B
BEMAZVEEI D IMA YA TE» o772, 1mg/ml ®
BTN M OFA T T A naeslundii D51 F 7 1 VAT %
BT 2 L. ZOREEASME SNz, TH 2TV M, 5
BOMNBEZIHT LI ETHAAF 74 VAR ZWHTSZ &
BB INT UEDOKERENSY 7V M 1k, BEERICIRTE L
7z A. naeslundii ® /N1 F 7 4 V A E IG5 2 LS
Nero7z,

Porphyromonas gingivalis |28\ CTERAZEILET

0-28 | wiiien 7523 ks s —ofis

OHI B Fh b #E (Rl % Ak
EBUES, Al B Al fRSCL ik R
R A ClRk ke SBIE. CRIK BkEth
ST, CRK BRESRIE TR R
27N TN A B A1)

S5 S Porphyromonas gingivals ~D 75 A 3 FiEAIZ
BHIEEAEEEDPH VSN TV D, RIFZETIE. BMEDs i
BBEBLRFIETEATEZ2NHEOR T T R I FOEREZR
M7zo TTAI ORI Y20, B mEi:C P. gingivalis
1A REZ K & ¥ 11.0 kb @ Bacteroides J&- KB ¥+ b v
N7 % —pVAL-1 2 L7z, &®IC pVAL-1 O43E RS
ZPE Ly RIC pVAL-1 OFELHIO W T, Bacteroides J&/ Por-
Dphyromonas & O AN THEN LB 2 R/NFIRZ e L7z,
Z L TP L7k 2 KGR 79 X 3 F pBlueScript 11 122
U—=r7 L7, EHIPEWEMEEETF LY P22 0T
FAIFIHATHZLICED, RESHA45kb DT T A3
F pTIO-1 # M4 L7z, pTIO-1 IxEAZEILEEICE ), AL
72 P. gingivalis 6 ¥k & Bacteroides J& 3 W3 R TIZEA S
720 pTIO-1 ® P. gingivalis ATCC 33277 ~ D& AR 1L 5
{, ¥/ pVAL-1 LB L CTLEMIEIHIML Twiz, E&
PCR ®#E 5, pTIO-1 &£ pVAL-1 @2 ¥ —$iddtic 1 5
Nize ULz &5 pTIO-1 3 ESASEILE TR &
% P. gingivalis HD 75 A I FTH5H I AR SNz,
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T rFEF T4 7 AWM S-§ % Streptococ-
cus mutans O B K 5 H#% K F NsrRS &
LcrRS O %E

O 28, e ' (X BE®H 1
Tt )

[E#Y) TP IE 600 BELL E M 38 AE L, 36 - 5t L %
IS E S OEAFHEB AR L TV 5 ME O LN FIE LI 4
BELRRTFO—2& LT, MOMERELET L7 7Y+ ¥ Vi
PEDE 2 SN B, AIFETIE, TENEAERTH . 5 flFE
W TdH b Streptococcus mutans D237 1) F ¥ ¥ i VERERE O f#
B 72 0 AT O TS HURESR TH 2 % (TCS)
WCHEH L72e [ S, mutans O 15 #3XToH TCS KR
e HWT, FixOMEOEET LN 7Y F v Vg% i
FEICRRGE L 720 S 512, BETHBURNIC X 5 TCS DL
T DORGEE N7 7 1) F 3 VAR & o3t 1T 720
[EREEE]) FoFEFTAIATHIFATVEX NI Y
W2 2tk Z 9 2 419 TCS (NsrRS, LerRS &) A5 5
W o7z, BIRTHBURN 6. 4 ¥ YERRE. NsrRS |k
VAL T BEEBERIND nsrX HEFET L, XAV
TEH B, LerRS RIS # 9 %5 ABC b T v AR =% —
[ctFEG FH 2 FHE S 5 Z LW S Ik o 72, HIERREBD
FEHL, KA D TCSIE FA4 ¥ VEAERFER, X VR
T RIIRW & ORAFICE R B E R T EFALR2ICR >
720 RWEZE S, S. mutans TlX. SV FEF T4 7 ATHIY,
MG BT A Y v EXH T IR L, 250 TCS 230
WERRICBIS- Ly N7 70 F ¥ VAR & OIFICEETH D
AR S N,

0-29

Porphyromonas gingivalis FimA #T D #@ x50
B X O 2= AT

OXx® AN €E K& HH O HER. HH
AR (bR o R

[E 1) Porphyromonas gingivalis ® FimA #EE, N4 F+ 7 4
W AT EICHERET 0 AMEDOFERL 5 ~ 737 E FimA
32— N5 2 fimA BETIE I~V BLOIb ® 6 DO#aT
WINPT Do AWITETIE. 84 %D P. gingivalis ® fimA #E1x
T OEHIERH A 5 L & 12, FimA #E D M- 17
M Ztiolze S50 N4 F 74 VAREBEZ WG L7z [#
E] 84 tkiz g 1 DoE RIS E L, 1L Ty 11 1L
IVB IOV IEIZZENRZN, 10, 16, 29, 13, 10 B L U6 ¥R TH
L7 IR fimA BT OBMERINILZHETH ), w0
ORI NDE L) TH D, kI, I~V BORERE
H3k D FimA #TE CrER L 2P 2 v ¢, $ERB 2
L7z TB X O Ib BT I B s 128k S 7z, T AN PL IT
G &0 < RO L7225, % <Pt I A & b REe L
720 F7z. N BIOEIEHIOL AN L ORI A SN Do
720 OI. IV B XV B, ZNENH H O &b < Ko
L7ze MEE T — N T L— b ANDINA F 7 4V AR Z WET L
LA THBMORE Y EfEERL. /20 WIho
BRFAICBWTH, MERBE LN A7 1 VATRKREE ©
I, IEOHBEAEED Sz, [FLE] HUBRTHANTD, @
fETFEINIZHETD BHE05H o 7275, MG KoL E =T
E—H L7z N A7 4 VAR, BT LD DB
HEIKETLEE206N5%,
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Red-complex Fi Al ] C D 5 70 2 LB RE

Ot WA J8  FHE Jul A
BOMEL I S CSREER PR
W CHEE R PR M IR e, PR ok

BElEh BRI (2R RE)

0-30

B J& 9% 13 Polymicrobial disease & \» 9 # £ W o 1R A 1%
A X DB &R ENLEEDO—DTH Y. Porphyromonas
gingivalis. Treponena denticola. Tannerella forsythia ® 3 W
VPR L SRR AL A O ISR I E B 2 & A5 Red-com-
plex L AT OENTVE, TOIRWDT / A LRV TONEHR
RSN TBY . P. gingivalis 1Z 3%k, T. denticola 1% 6 ¥k, T.
Sforsythia \2FE > TE 1RO LS 7 MER L P A I hTwi
W, FZC, T. forsythia F§IRTEERE 2 BRD 427 7 DRAT % $1
B AT 3HBETOF 2 2 Z KT 5 L L bz, - Ik
BB T OFE & RPN, —HILL R (SNP) T %47 -
720 BB, MW O RIERAE CTdH % Clustered regularly
interspaced short palindromic repeat (CRISPR) 12 H$ 5% =
& T AR DNA =R AICK T 2 RO i#kE 2 F L7z,
T. denticola. T. forsythia \X P. gingivalis £ \IXFIRICT ) 4
HEEIZZELTBY ., 7/ ARG T2 EE 26050
SR T oM Vb o720 72, SNP f##r & CRISPR
FERT OFER, TR0 % BAn T- OFE R HERRR R & % 2 44k
HTF 25 TnD 2 EPbh oz, EHIT, TNUOHAHER
Ty hTEDEIHELTVEOPNBRZTELDOT, 20
HRAZDWTRIS L7z v,

Identification of integrin @3 as a molecular
marker of cells undergoing epithelial mesenchy-
mal transition and of cancer cells with aggressive
phenotypes

O 1ER (IhFk BEL A1)

0-32

The epithelial mesenchymal transition (EMT) is a crucial
event in wound healing, tissue repair, and cancer progression
in adult tissues. Transforming growth factor (TGF)-8induces
EMT in mouse epithelial cells. Upon prolonged treatment,
TGF- successively induces myofibrobrastic differentiation
(EMyoT) with increased expression of myofibroblast marker
proteins, including smooth muscle @ actin and calponin. We
recently demonstrated that fibroblast growth factor (FGF)-2
prevented EMyoT induced by TGF-5, and trandifferentiated
the cells to those with much more aggressive characteristics
(enhanced EMT). To identify the molecular markers specifi-
cally expressed in cells undergoing enhanced EMT induced by
the combination of TGF-B and FGF-2, we performed a
microarray-based analysis and found that integrin @3 (ITGA3)
and Ret were upregulated. Intriguingly, ITGA3 was also
overexpressed in cancer cells with aggressive phenotypes and
its expression was downregulated by U0126, a MEK 1/2
inhibitor. Therefore ITGA3 is a potential marker protein for
cells undergoing enhanced EMT and for cancer cells with
aggressive phenotypes.
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G P B B 1T 5 Dkk-3 D REHLIkAL

0-33 | upar

Ot By phfk '\ WL ®E Hi—
RS WA RERS LR B RE O CRK
Belephise IR EL

[#E] Dkk-3 33 HEET & LTS 2L Sh b, Ly
L. Fex 3HEHER - R (HNSCC) 12BW T, Dkk-3 &V
YR R R T AT REME R R L 720 Z 2 TAMFZE T,
HNSCC B X " FEIEHRICBIT S, Dkk-3 DBl J/{EZ %G
PEHIBAL BB L. 2o EIzoWTHRE L7,

[J5:] HNSCC #1#% 90 sl (#54-1k 53 B, H—1&5-{k 37 1),
TE TUPEREIE bR 20 {61, R PE 1z SO 10 B, rh&s pe— s i |-
BRI 15 B % vy, Dkk-3 & B 43T~ B-catenin D JFTE
C:O‘l“fcngﬁmtf:o

[%65] Dkk-3 (3. IE% BBz T3 EELEHIARE 2 & WL E o
MR DS T bR IR Tl ML Rk oD SEI A v ] g
WCE T 720 BRI T 2 ch b, 2T
& HERBE O FE ST RERIIE A S B B AL O MR s 35 X O
MR AT d - 720 HNSCC 12351 % Dkk-3 k1%
84.4% (76/90 B). F&MEMIX 15.6% (14/90 #) Tdh o720 B-
catenin & Dkk-3 & FEEDRFEZE 7R L 720

[£%%. £ L) Dkk-3 O RBAEZAIE, EFRE ER A S Fz 8
TR & OFEIZ B W CTHEII D HNTze IERRE R Tl
MR YECd » 7255, LR RIER R Tl g i~ & %
b L 720 ARWFFED#EFA S Dik-3 233 b L1EH 2 465
LAHEMEDE 2 STz,

J P BB M Z 315 5 GULTL %4 L7z EGFR

0-35 | osmumm

OFA  WF. B A8, il I, &
WO WA B CFHE RN (LK Bedk
FUREMIB T, *Juk ke AS R, Lk
Weeki o I )

DA T, IEWMIICE L 5~8 fEREE 7V a— 2 HY A
AEENLEH L Twa L vbh, BEIZOWTIZ GULTL 22D
HEEHS>TWBEEEZONTWS, STk 41X GULTI &4+
L7277V a— A AN EGFR ORBUHEZ G525 LW\ #E
R v FOERFEREMEg (HSC-2, HSC-3). t k
B2 R~ B R Ha R (A431) B X OSSR E LT MEH L
MMatk (HaCaT) #JH, 2HEHOR L ZBEED 7V a— 2 (&
W LG, 5.5 mM F 23 HG, 256 mM) & & &R
(10% I # &4) TH#E L7z, L& ToMizicswT HG
FiF Cld. ErbB Z% k& TH %5 EGFR, HER2, HER3 B
LU HERA OLETORBPBEOOLNLI L2 T AY VT
Ty METHER L2, —) LG TR % &, HSC-2.
HSC-3 & OF A431 X ErbB Z k& TICB W THHREOMD %
Bl 2oL ) BRI HaCaT Mg TlXFZO SN o
726 2@ ErbB BHADEMBEOWRPIE 7 VI — ZHARICL S
bDELFEZ, VI —REARTH S GULTI~4 B L
SGLT1~3 @3Bl % RT-PCR 2 THEFR L 725 %, GULT1 @ &
IE L TR L Tz, 3512, 7V a— Rk Ridssg
% DRRE RIS & B ACHHIE 2T v 2-deoxy-D-2 IV a3 — 2 &N
A5 EEEERINCED 53 EGFR B OZW KT 2 80
720 U LEOFER LY R LML B T EGFR OIS
GLUTL ZA- L7z Vv a— A A &5 &H A X s
NTWD I EAREE NI,
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T X O PR 1 S B1F % HMGBL 00
0-34  uw

O KN Wil 6 R o', 30K
HeZ' BF WP, RE s (UK th B
TERRRERCE MR CWIER E DURSEE A
#2)

[H] High Mobility Group Box 1(HMGB1) (&, #EDEH - 4
BEMHET LI EHIRBRENTVS, LA L, HEEICBITS
B L O Z ORI PARRICE T 25 i v, 22 CHE
B X OB ALRE O HMGB1 & Z D% TH 5 Recepter for
advanced glycation endproducts (RAGE) ® RAEIZ D\ TR
L7z [7:] C3H/Hej X — K~ 2% v, 1 AMIZ1IED
A=A CEF4 ], HRIC SCCT #efila % FEA U 7z i AR,
I ha—)b& LT DMEM B2 % A L 728528100 ATE,
AT B A U7 W AEFI O & 22 L ze BRESERA LG R
75, Hgeo 2 #8467 & L HMGBI $ifk. $t RAGE Huik % Hw T
IER LRt 2 iT 5 720 720 L—F—<A4 0¥ Lt
Ya VICTEIMLOREZRINL, €21 d mRNA &%
LightCycler Z I\ CTHIE L 720 K43 & 0% 28] iliaik A
BECBWT, HWEIHT2 SIS, THEO BN * H-E 3
A THEFE L 720 HMGB1 3 & O RAGE & e flik b o g
AR Cix. TR ORI OGMMETZ T Tk L EEN /AL O
WiHEIC DR < B L 720 72, mRNA ORBEIZB VT
el detn L FARO MR SER S N0 S ORERD S,
HMGBLI & RAGE % 4i- L T HING % BE D w5\ i 466 A A L2 [T B
ZAED . WORBOMRAEIZH G LTna 2 EAVRBEENT,

< AHERIEGEFEIZ BT B integral membrane
protein 2a (itm2a) DFEBLEEN

0-36

OARK ' FE R kB & Al
L M BAML AN MRS B M
N S SNEE - OV N
WL Uk B ERHEIE. oK i SRR
UK B TR RE ST

[HAY] itm2a (3052E 10.5 Hifl (E10.5) & E12 O F5A TR
WICRBT LT & L TUBEETIIRB SN BEICHA. ik
Ty BRRTFMIIC B 2 RO W0 H b0 RFERTIE
itm2a OERE GBI B 2 BN EZRE L. [MEE
J5#:] Balb/c v A E10.5~4:% 5 Hii (P5) o TFHsE—Fh
o itm2a mRNA BB % in situ hybridization, & P15 Ak
& Yt TR Lo 728538 I 350 2 i N B AE
ZEZE L, [H9 & £ %] itm2a mRNA 1 E10.5-E12 T30
ARV SRR S8 BL 2 R0 7245, BRI RAR 24 58 o0 1 1Pk
JiE_F Jz %2 2 DT T O B ZEHIHL R AR IR IC > 7 F vidAa b h
irotze IBREITEMAT F XV B EZF AN v FICH
WO LNz @RmIC N F A Vv B E—Eh
W= TIITHER L Tz, gIRBREclE, ZichoF 2k
FZFEHARD bTze EHIZNITF AV FEMEL 7S
ZOVIEHIIC  FEBIAERD SN TR HEMBLICH HEBIL
TWize BRLIARCIXTERG . B % EOMA. Bk 125 AA
b7z, HAD mRNA BEMER L ZIEZFRETH 72, 7 A
B R M A W CHIBNREEZ BIZE L2 & 25, itm2a
A EOC PR R ISR S Nz SRS DR ED S,
itm2a 3SR BGEEE I 350 B ML 5L ST~ D B 5
ARIE STz,
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MIMHFRH T Cor METHMBA 7 204 POk
% RO 5 B X O - f ks bRE
ON '\ #i i (oK Edak 3

A7 2 u A FEEFRITAEMRMIEO b, TEEERE L O A+ A
YT ARMNGET 57 OICEELREERETH Do RIFETIE,
Serum ReplacementTM (SR) % &4 9 % HEILER b2 AW T,
v bR L D 27 vl FEERL. TOA 7284 FO
WHIREYEE. UNEREL, MR K OV ke & 7. il
BYECHIRBIRE A MET Lo oA, A7 2 a4 FHuLEBoM
JUIEMIMIChIo THRELEVWT Db olze A7 84
PR ERESGFAET 5128 b 5T, KEOMIKIEX
Bt XN le o loe EGMP: & qRT-PCR BTN L7z &
Z %, STRO-1 & CD146 BtE @A A 2 7 = 10 4 F O Hul
ERCAEAE Ly @i~ — 4 — Td 5 NANOG, TP63 & CD44 @
BEFRBIEEA L2 A7 204 F2EMEGEbhc 2 A8
PAERERE LT B & HuC/D & P75 Btk o #hiet RAm A H B
L. M~ — 4 —Td 5 CDH2, NFM, TUBB3 & CD24 @
WD EH U7zo AIKALEEEERMG 2 I E. AL A5 A
7 a4 R, FRChOEoMigicits Lz, $7/20 A7
A FOFIKALREDS HIF R RS L ) FRICEmr 72 &
B TUHY YLy R g CTHh o 72 MRS 2
WO SN HBEIE A 7 = 0 4 RIZmMEReaSont - 3¢
HEOMICHE MY — Ve LTOELISHTE 2D D 5,

0-37

<~ AR EBBRICBILIE Y 2 AT 4 7 R
HAEIBERE O

O IR fl T, &7 B2 Rk
Bele e i R E)

T RSB 2 T Y = 27 4 7 Al O &
FEDL RS SN TV 225 RIEBGBRIC B 2 2 ofkd
BAZ A% Ve AFZETIZ DNA XA FALIZOWT, <%
AW, LD b EEEHRO - AV ML S84 -
SACICIER UCTRIT L7ze 97, 10 Hiigo~ 7 X T 5RY)H LXK
T 21ER L. 77 D8RO AFMLL XVOMRNT 2 HigE L
T. $t 5-Methylcytosine HURIZ X A ot #7720 Z 0D
KR AF AL L AU BIRE D = 2OV 3N T A5
LEWIZ, yuEXR VY —RBHRT B LRI NIz, £
T, 6 HisO~ 7 A VYOG F 7213 RR 05 T F AV |k
B g oAz L T RNA ZH L, Hidl 2 7 VLB R
Dnmt3a. Dnmt3b. B & OHEFE A 7V ILEE Dnmtl O#E(sT
FH LAV & MG L 72, Dnmt3a. Dnmt3b I3FH 0% %
B o 22h5 Dnmtl IR EVRBIZ R L WEEC
Dnmtl DYt TiX, cervical loop FEIED T F 2 v Lz A
e X, AR U7z BERNS#AT R CTd % 4%, DNA
A F MLRLEHR % o TREAZER T 2 BWETD RO Tw
bo YL ED#EFEA S, Domtl (T F AV BRI O K551t
IREOMEFFIZBI G- L TV B W RE AR E s, — . =
A VML DA X F AL L XV HS ER-T LIS O W
TIERZAATH 5,

0-39

WO LN OE W OISR

0-38 | o =w ok

T B IR ORI OLAEN I 1) K051t & [k
ThHY.2) KHPHRIIHDODH 5B L 2 AHHh MR 5 hEE
HHY. 3) EELSHHINHILL. 4) HOBESLIZ L -
THIEE NS, 5) B IEHE B ISR FRICAE Ly s 1 b
MR TH L, WML, HEORFEETIIEO TR
L HORE. B2 0L e OBIfRE HE Lz, 4,
HWOLER O REOMRETH 5 L THOWH OO TR %
WErd %0 fH OB & Lo RN FF A DK A5t
BThh, ETHOBOSH (BHERLwB) 1 xR 5m
Wb %, LA L ETFHEOFEKEOMIZR 2 2R THAT
bo THIIFAELLTIED) HOSHIZFHICE > THEDH
RCTERICEBD5 2) ETHOSHMICE ) ETHOWAS D
B OTEIEIL R PRI IC & ) T 2GR E AL, &
W ZETH L, ARSI, EEOoToRE, £
R OB O IR B RS 7 & ORFEIMIOPIA S %o FREIIR R
TH B PFIH I Z RTOTH 5. WiF5DL A
M~ DB E T 2 LATE, ChEFTOh T2
DOFFNE T OHHTE U TG Sz T i 5 v,

AN] U k  9E T 0 MMP-3 OFUHNE, LRk

0-40 | o 4 % = % iy

Oy = (IR bR AizE)

B OEIR T ) AT RE DO — I T H K5 & AR 4 124k
IR %o BUIEC N Z BHILS 2 B GHRER 20, o
AL O BBEASIEH TH - T HEukRET 2 AT EmE I % <
BRI 2 R MRNE T 5. BEmtEEICBVT, Hiz
FRD 5238y ORBHERICO D RD 5720, Hiii
MEOFEIRF SN TV D, DRTREIR. ssismi sy
<MY vy AREZE D MMP-3 Z @S5l LTwa I a2
HL7e 512, £ X2 T—8UERT SRR E TV %
EB L MMP-3 O®E 2T Lz A, ik 14 HIZBWT
BRI ZHIE S 2 2 L B MR AE 2SR S . .
B MRS b v 2 AP EFICHEASR TV, 72,
MMP-3MLFC X Wil 3 HA S~ 27 0 7 7 — ¥ OREANH
ENBHZ xR R LA, MMP-3 O 7 X ) = X L3 AW
Thole ZTT. AR TEEITRIELFLET LI DM
NTWw2 SHAP-v 7 Vvu v B-7us+ 7 h v BEKOH
B SR CORBACDOWTHRE L7z, SiRICB VT IOl
BWEEEEE SN D O LT, MMP-3 ALEE L 72 8 i 4kl
MCRBBRINE»r o7 72, invitro TFaTF+ 7Y A ¥
A MMP-3 THEMEEN2Z 25, MMP-3 12k 57 a7
F 7N DSENEENRIEEE HE LHEICEDL EEZ S
Nz LR S, s OEBES TH > TH MMP-3
W2 &0 R PR C & BRI S NEML IR S
z.)o
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< ARG RN 3303 B M B R 2 A
TRP F v %)V & Na'-Ca*" exchanger O ¥k H [

O-41

Offc#E  IERY. #AF BRE'. Sobhan Ubaidus's
WBE WHE. BE &w X il B ¥
H o AE S —2 Mg RER. BRI 3
W AR R M - N, P
WA A—F))

LFFMIIZ ST H %Kk 5 —J5. transient receptor po-
tential (TRP) F+ 2V ZA L THIEZZHT L M5 N
TWwbe LAL TRP F % v & ST R & OB#Ic>
WAL ED %V, 22T TRP F ¥ 2V ERFEBIKIC
545 Na™=Ca®™ zeifk (NCXs) OBkfedpE 2t L7z, %
BRI s N7z~ 7 AL 3L (odontoblast lineage
cells, OLC) % H 27z, #EHERNaAME @ NaCl % mannitol {2 1&
Bl T, EREEHEH (310mOsm/L) SARRBEER (150 -
300 mOsm/L) #Z1E L720 OLC DIRBIE AN T T LA A=
v 7. whole cell patch-clamp. ') 7V % £ & RT-PCR # v
THH L 720 OLC OMINLPY Ca™ 3R E AT L h L.
Z O¥mE TRPV1, TRPV2, TRPV4 F ¥ A VO EHIC L -
T & Nn7zs F722N 5 TRP F v 2IVOEEIEEIC X - TH
B L 7z Ca™ 13 R A ISR A~TEH S 7255, NCXs DR
13 Ca” DHE ZHI L 720 OLC IZMRREE BRI AT LTI
XEILAEALE L7225 TRP F ¥ A VORHEIIC X - THIfl 2
720 KR I B M1 TRPV1, TRPV2, TRPV4 F ¥ &+ L &
NCXs ® isoform T& % NCX2 & NCX3 ® mRNA O3 % #
U720 SIS X 2 M RS 2825, BORYESF
BRI Z BT 5 2 AR S Rz,

G B 5 — KT #E 5+ IFT8S

0-43 | pampiomy

O M »3al & Gk BEET
g R e A )

— KB R 2 BT s v =L LCHkiET A2 &
WHISNTBY ., G FME &, RE2RRT 550 &0
AT o —REEDEKIZES 35 b D& LT, Intrafla-
gellar transport protein (IFT) 88 23415 LT\ %25, ZLiZ
M2 D b o TV B Z EDSHERE IS TWE, &
Wl P i3, LA FMILICB T IFT8S OFi7: 7 A bk fE D —
Wit & R ML & 572 O THRIE T %0

S KN-3 I BT [A88 & ) v 2 ¥ v L, —
RMEERIE KN-3 (sh-IA8S KN-3) M ZE8 L 72, Mfeift
# 1 Ho sh-II88 KN-3 MlllfalZ 5\ T My - Bas s &
WIENBET 2R L7, ZHid, KN-3 Mgl PI3K inhibitor
DOTMEEE FAHOKRETH o720 T2, MuikHERL 4 Ho sh-
IfISSKN-3 Ml BT, g3t~ —  — @51 0%
Bo¥n, 7vh) 7+ A7 75 =¥ (ALP) VO A
RENTz. Tz MIMRGTFMBOGALOMEST & I — KT
AT AMEIE—HIE LA Z e b 00, REBIZHADT S
ZEDWLNE RS T2,

VbR S RSB B VT, IFTSS A 213
PIBK ¥ 7 F Va4 L CHIlNE RS - MUZEZ B8 L. s baiiic
F—RMESRN Y 7P VOS2 R4 LTRSS 5t %
A9 2 W AR < TR S 7z,
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v b OB BIVEGE OMMNEE & TR

0-42 HIEIZoWT

Omiff IEE Bl 25— CHEAK #RBEK,
PHEER  #rBdamh #I)

[HW] & FoFLEIC B BB E oMk & oMK
DN X B ENIZDOWTHE L. (MR E 7] Bk,
B 10% PRV~ Y CREIE Lz FOFLEOE ()
TR WA Z VR L, RCHmEE coBigt Lz, [W—1E
ROWER %, 0.05 N HCl T 3 47k, % 7213 10% NaOCl
T1RFRIBAR L, Bk ) AeRE Tl S-800 ALERA
B (H) CHIKRME: 2 Blgt L7z, WL o[ 2 ARk
UHS - BHSETR - MERFHhED, MWESFYE - PEETY - BER
FEoOHFEOTERILRZ, JXA-8900 % EPMA (HA®ET) T
ERAM L7z (R Lo ER S H % Wbme: cpig
FThHE BFMEIIML . ZEUTHIEL Twize BifiEE 21
I AR L 2N ER S 2 A ER TS T 5 & RFME I
0.5pum &M<, FEIPRELIEL Y ZILETH o7, Ca-
POEAEIL, NERTELFEBLTE TR, PEEFET
Ll COERFRIIZOHDMENEZ/R LTz, Na DEHFIE. 4
BEHRYEATHRE T, BERTETHRETH 72 FOEHEHIC
WHEEDGRD NG o7z [BEINELT BB OLT
ML S HOMOEIBEZEREZ ML Tt E2Z bh b,
NELFEIPERFE LD S AKACEMEL . ARMOEH
BOVLWEEZOND, [Hale NOARONELSFE - T
SOPE - BT RO ML, MERE S & o EHR IS B W Tl
WSRED BTz,

FTART)—=F V7B EL DT F ANVETRET

O-44 | pipsinomrik it i

Off% M. A1 RIS Sfd # Wi
e gk R i O AEEIsAE.
K LRI A )

[HA] = F X VEBURRHEERE T 73 20 Y LNV o4l
RUENFALRA LY V87 B0 AE IS0 JF I
7 BIE 0 Th S CEAKAL 2 W B WS X hTwvw B,
KWFETIE, F 74 A7) —F ¥ ZMHIC X 5RAAEE DS
fi# 72 & NS FATRAL T E A~ O W FEME % Transversal Microra-
diography (TMR) (2Tt L7z. (MR E 7] oz F 2
BRI V& W CRE TS 2 ME A, ZfRER
125 Hf#EE L7z (lesion )0 F D% 35% BEALKE % Tk
BETEF T4 AT —F I TS A (bleach ) &
JEMLEETE (non-bleach ) 12471). FAIKILIERIZIZE L7z,
4 EM%. SR ZW Y L, TMR 08217 720 BT
ThEHOTIATILVTOT 7 A VEER, IATVEEB X
I AT NVELEZHEL . Wil iE, one-way AN-
OVA 7 5 N2 Tukey DBEZ H V72 [Ri% & #%] bleach
#1X. non-bleach HICHB LTI AT NVEEDO LA LT O
T 7 ANVDREREN2, I AT VISR 2 BERICA 3
Wb DD bleach # 13 non-bleach 12 LA 2 {MA &
N7ze BERDPOFT T4 AT —F Y ZPHRIPIBEAL TV D
HEE % 5 LR RIS T A IR 2 5355 2 W R EAVRIZ S
720 AR FIEERIHEICILRWTRER HETHY, 77 VR
Ry MEOF AT F AVEMNIET L7 %4 138 o mE
LR HAPALFETELE RV ELbDEEZ N5,
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XY ADIF A NVFEMBEOBEMERICET 5
Msx2 BAxT DO FERE
OE s E EF. KRB BA (FK
Bels itk REHLHRIZE)

[55] Msx2 BIZTF1EF ALKy 7 AMOWBERT% 2 — F
L. & hD MSX2ZERIZBWTHOILERE A4 U 56105
HENT WD, Msx2 135 A OVIEMNL & v i g b 12 S8 3
L. Msx2" <9 A (LUFERRE) 3z 2 VEBEAEZ 2T
BH F ORISR IO W TIIAY 2 S B S
xRkl (MRtLH] ABoBAERB X OERN< Y X
DY & F 2 JIW T, in situ hybridization, SeEERLERIL 2~ G
o, %EMTEF, RT-PCR. EPMA, ¥4 7 1 CT %2 X Y f#di 2
Tolze [REFEEE] ZRMT F A VIEM OB - /51t
- RN B W Tl LB X Ot~ —F — (Shh -
Dspp) TFANE X7 8 (Amel ). 5 ¥ %37 53T
(Mmp20 + Kik4) O@Efs BT HENIERF ISR bhiz, —
FHRATIND & IS 2 TR R I R LB L Ok L
T Hsp25 3 & O Hard keratin % BFEICHEB L, ©
F AV ENOTERIE & T F 2 VIR OB e asBlgg X n
Too L LU & FIOFBEEICIZ = F AN & VX7 OGP
BOS B HERHE D FFAE & BT KA LI M B S 7= H
5. kAL L A OVIEHILIE I ISR L Cw b E
Z2oNb, D LEORRELD Msx2 X F A VIEHNL o0 45
b & LA BEONT-Tld e < PR~ O B 5- % 5l
L CIEH % T F A VB B 2 e8] 2 e 72 3wl etk 3R
iz,

0-45

MMP20 & KLK4 O EAEAIZ 2T
Ol Heie's FEARH SN KIFH Br—Rs
(HHA T

IFANVEREIZBNT, =F 2 ¥ ¥ (MMP20) R O°A ) 7
LAV AKLKD X, ZFANY U7 A5 b b 13
TuFr7—¥Th5b, [HW] 4HEFE~L 1Z. (1) MMP20 ®
KLK4 0N (2)KLK4 @ MMP20 (23t 2 7EH 2 & 223 %
CEEHAME L [HE] A0Sy Ho7 ¥ kAE KA
B & D SEE R O AT 2OV & BRI . MMP20 (pMMP20)
& KLK4(pKLK4) % /3 BERs 8L L 720 (1) MMP20 @ KLK4 (2%
T AEMICE LTk KLK4 QAL ERZ1T 5720 Va v e
+ > § proKLK4 # T, pMMP20 k¥ 2>+ b - b
F MMP20 (rhMMP20) % /£ &8, RIStk D KLK4 O %
FAET T 74 =TT EHICT P Y HICT
proKLK4 (249 % pMMP20 & U8 thMMP20 O 1 B4 % [F)
£ L7 (2)KLK4 ® MMP20 12383 2R B L Tl
MMP20 O AFLEER % 1T 5 720 pMMP20 (2% LT pKLK4 %
pH7.4 L O° pH5.5 T CIEH &8, K Z & otttz
AETF74—I2THR. 512 rhMMP20 12 L T
pKLK4 rt¥Y) 2 ¥~ b - &+ KLK4(rhKLK4) % {EH X
UMM E T P~ YR THE L 2. KRl (D
proKLK4 13 pMMP20 J2 O rhMMP20 12 & - T Q*-T* 234 i
ENDLZEIZEIDIEWILEINGE Z EAVHBI L7z, (2) pMMP20
K OF rhMMP20 1 pH7.4 F < pKLK4 12 & o T K"K} ¢
D-STHE I X B Z & TARIHIL S . pH5.5 T TIEA
fbxheh oz, [Ram] MMP20 & KLK4 &GP L L. i 1HAL
X7z KLK4 13X MMP20 % AL %,

0-47

Rho ¥ 75 ¥ 7 ®dxF A VML 5LIZ BT

0-46 | ruu
Okl W', MR M. BE 306 (BB
KRR B - EAE)

B OFEANT BT F A VML 5L Bila & Rk ISR o
Ttk & R E LS8 5. Uik 4 1d Rho ¥ 7 — € (ROCK)
DTS AV OMmYE, BEEEEZHIHL s Z L ERL
720 TOFFIZ, Rho ¥ 7 F ) ¥ 7 OIEHALA T F A VR
SALERIGSE 5700 EE LT 7 7 ¥ —ThHhrT L xR L
Tz, T TANIZETI. BIaFHE~ 7 AREEMLZ 1
W, RhoA OUEMEALIKEE & = F 2 V3R E & D BIHIZ D W
THE 1T o 720 7 AEHIZB W T, (LR RhoA.
ARHGEF 135 L7z = F A VEERIBIZR SR 5 N B —T7,
apical bud THRON L0570 T, TF AV T RhoA,
ROCK dominant negative form 23589 % ~ 7 Z DY) Hi Tld.
T VM EAE L < #Ifl 2 TH Y. E-cadherin, Oc-
cludin DJFFEDZEL L Tz, F72, KT ) AV LRI
BT, Rhoinhibitor $5-1%. #HIFLEE ELE ST O FBLE B
&4, Rho activator #5113 F N5 ZRAP E 72, S 512 Rho
O TN D 55 Slug % siRNA IZT/ v 7 ¥
Y ERD L INSRGCBER T O BAR T I BIANIE S iz,
YL ED#ERA S Rho-ROCK ¥ 7 F Wik, TF A bRz sgiiia
2B IF ANVFEHRAGMLE BB S A4 v FRTFTHE S
LRI S N7z,
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R FURIE AR OV £ #5512 X 2 5 a5 P o5 248
YEIZDOWNWT

0-48

OAME £ Il A, FHI B2 #
goda ek Beth BERLERSEA A, Atk
K AAL)

[#3] 1960 4:4%12 Bélanger 12 & V. PTH #5012 X 25 #ils
PR EIRASRIE SN2, Z OB IR S 2o T
WV, T2 TEAIE, 7 ZOHSEIRIC PTH #85- L. BiER
HOEHNL - 5 INEDEALIZ O W THBMEAIICHRE L2,
[F1RF & 5] A% 11 Wi itk ICR < 7 A2 human PTH(1-
34; 80 ug/kg) M SHEIRYE G- L. FIERM RIS B 2580 - 5
INEE T JE RSB X B A Y F Yy TF—v a v, B
T PEMSEB X OF von Kossa Jeffl2 TR L 720 & 720080
WIASTETE L 72 v RANKL-/-= % ZICH vt A ¥ 285 Lok
SEMSEBISE L 72,

[ & #%2] PTH 514 6 R 0B IcB VT, —EoH
INEEDED R TEIREAL 2 7R L7225, B/ BRI L Lk
DT ZR L7z 9BERIZICIE, /IR L, ZoREEIC
1% von Kossa MO KR AIKALEEENED LNz TD LD
ToAg N ERE XTI, 2 R Ly PNEBICIE T R i 2o A ORAL SR & 3
T =7 URHEDBIZE S e — Ty RANKL-/-~ 7 ZDE/h
JERIBNZIE A VA VARG L2 L b, NERENDOH
JRALASRIE Sz, DLl X0, EMifaid PTH 2 ZI2 06 L <,
BNEE PR OB 2 A R, B DIk, AR 24T WEE
PEAHELE Sz (RWFZEIGBORE: - W i 0% & o JLFF
e LTirbniz),

FGF18 & FGF2 3~ v AHHZEE F BB AL 124

O0-50 | g5 zmipzrs

OB 7 BE @', kWl EANL HOH
A CRESK BEEE 5754, THERK
FeEs 4 v 75 > b OREREARES)

e B ¥ (FGF) D% %48, FGFR 2B A G PEAL
ZEE, FESRASFIMEAEL EOFKROLEREE 25 &
BT, TNHOERILY &Y RIS 2 8MEomE, vy
VN - ZHEERORFREORELEF &R T, FGF YA Y Ko
¢ FGF2 & FGF18 i, EZFRE~ T ANFRICET %
RY . &2 TAIZETIE FGF2 & FGF18 %~ AW 12
in vivo TEMH 8¢, ZORBII OV THG L7z, FGF18 13
AR DS kAL 2 12 L. FGF2 13l L7z FGF18 1353
Mg b~ — A —. BRI BT S Fgfr2 & Fgfr3. BX O
Bmp2 DFEFWL XV % EH- I 725, T ORH I Noggin & @
PR OB X > TR N7z —Ji. FGF2 &, &3/
fb~—7—. BFMNBIZBIT B Fgfr2 B XU Fgfr3 DFRBZ M
L. Runx2 & Fgfrl O3B % Twist] D5 %> TO
FAMICIER U ze Twist]l ~7aRIE~ 25 BIZ FGF2 %
ER & &% & B ARG IRIC 3 % FGF2 OF AL #fH o
DA Lz LEORER LY, FGFI8 X, Fgfr2 BX W
Fafrd. BXOBmp2 DFBL N VE FREELZEIZEVE
MO G E M ST S 2 & FGF2 & Fefr2 B XU Fgfr3 D
FEHL NV oA & T Twist] D5 % FHE L CH Mg
1LZPHIT 5 2 L HURIBR E N7z,

119

Bl FCRBR A OV B > RTRKEE 5 0 SR 3 o MR B g
CRIZTREITONWT

0-49

OmA meEd' e FH A #3E
BN &L IWm s, ik 2 MR
R ek Btk BERLARZE )

e BHiY] BIFRE R VE » (PTH) OB 512 k> TH
TR BERL & 7 5% HERG-OMEDENAED & 5 1B
BT LIPSO NI > TRV, 22T, FLlTww AU
A hPTH(1-34) % 72 2 B T G- L7236 08 ofilu
DEEALIZ DWW THIKRAL AT U 72e [BPRF & ] A% 6
SAEEHEYE~ 7 212 PTH (80 ug/kg) % 4 ml/H. 2[/H (BLE.
EOBUER) . 1R/2H, TE/2H (Db, SRR <28,
JEWENFE - L7ze 7T e REER, @k TT 7 4 va
Z417w, ALP, TRAP, OCN, OPN ##kfb = %17 o720 F/20 —
oY > 7% Epon BHIR WM L T8 M E B s+
o720 [KEHELE%E] PTH EMHER CTIXZEOABN 253
PR ENTEY ., SEHIko5KE L OPN/OCN Bttt £ ~
NI A ERBIEL . BREBICIE ALP SRSVERTE 3EMIL 0
JEWHITRE & %50 TRAP BEtEma a2 Rfe L7z2 &5,
WLV EF) PN SN, —J. PTHRBERTIX
B SEMIC & BHIHRE EH F 0 3EES, o rngREL
T A Y b TAUHRRD LI RN E R E Tz,
VLl S, PTH BHEREGTIZYEF) » 712X, 72, &
PEREGTIEI =T YIS D BIREATHE SN B gk
AEWEEZ, B, MELED TN,

HEARGRT AN F— 2 BT 2 a7 I v 2

O-51 | zummmziits 2

OAldartsogt Dolgorsuren's 1IF 4§ i&' 3 H
FES RN IR RSN+ I =5 N [ I [ S (4
(fER B HBS LIS mfmE)

[Objective] We aimed to make clear whether the Rhyolite
ceramics radiating FIR energy affected or not on the new bone
formation in vivo and in vitro. [Materials and methods]
MC3T3-El1 cells were cultured in FIR COZ2 incubator radiating
FIR energy by Rhyolite or normal incubator. The proliferation
and the gene expression were analyzed by using the cell
counts, RT-PCR and micro array analysis. The enzyme activity
was analyzed by using Apizym Kkit. Still more, Rhyolite
compounds were implanted in artificial bone fracture of femur
by injection method and FIR energy was radiated by Rhyolite
from outside of implant. The samples were observed by the
light microscope. [Results and discussion] By FIR energy
radiating Rhyolite, the MC3T3-E1 cell proliferation was
inhibited, and bone nodules formation, gene expression of
alkaline phosphatase and osteocalcin were activated. On the
enzyme ALP, AP, Naphol-AS-Bl-phosphohydrase activity
was increased. Still more, by irradiating FIR energy, extensive
bone formation was actively induced. [Conclusion] The FIR
energy radiation by the Rhyolite ceramics promoted the bone-
forming activity.
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KIf4 kg Maco 757 —¥olssl & HH
0_52 T5%
—— Ol EEN B EAL =i mP IR

BCBOR Beel  CURERSE— CBOK s R
A LN TONIN U )

KIf4 (3R 2 iPS MIlIC3EE S 2 4 W T0—> & LTEH
ENTVEDS, MBI UEROIEFEAEICHEDSL I E
AT LLATHR L7z BRI B 5 K4 o5 BLE 5L
DOHATITHEVIRIGT T 5 2 LM N TW7z25, FHEWIC KIf4
ZWMFFREHEESZ LI DHIRRAEEORIMET L, €0
S < H S 7z,

A E 3R A 1 KIf4 2SR I B v TR R 0 45 IS5
% MMP 2 ADAMTS 77 3V —NTORH2MLET L &
ZRAB LU, K IMELEZWTROBEY (EHR02H, 20
Hy 6 22 1) 2B T BEiikg £k oM (superficial zone
cells) I2% ¥ 87 DREDVHED bTze 727210, K% 6 2 Hilh
BV TEZNLET ORI L 0 b 5BUIT 2 5 720 ~ 7 AR
BRE &0 BRILL 785 ML KIf4 2\ 5Bl s¢ 5 &, 2/
F=TFrRT IV ORI THRED SN D & KIS
MMP3, 10, 13, ADAMTS5 % &% { ® MMP. aggrecanase
OB EADP R SNz 13 K4 A5 1 7 k5 i B
S5 w2 HEt T 5720, Uy FHBRi KT BIET S E
FN< A (DICC = 7 ) QWA WIEERA, T D KIfd D5 %
ML 720 ZORER, BFHIEIVE Z o> TR WAL TIiE Kif4
ORI SNT, BFHIEIE Z 5 T 2 56 Clkg /L
KIf4 2SRAEL TW5D Z LB SNz,

IS OHMRIX KIf4 234 7 < & b Bg E % 7R 3R Y 20 IR
EBWTHRE TS EREMAPEH S L ZREL TV,

SRS 5519 B FRAL BB & A 00 A R 22 1)

0-54 |
L T Oo=m mE. kR AW R L B
OBk BB Bk Bl D)

[H ] M8 (OC) A3 B2 4§ 5 DMPI-KO <7 AT
EEE A L CTEMILE AR ZR A S, < BHkk
OWREEXRTHEILS, FHEOAIKIE~NOBEL 5%z b b,
AWIFE T FH BT 5 AIKLEN & DMP1 2583819 5% os-
teoid-, young-OC O i1 B £7 % B IR & = W M) L 720 [#F
Bl B3] Ak 48T v b (Wistar,d) OKBEE % RKBUKT
IRFVUML BEBICNES S 74 — W 2ERL 72
Bt 2 EMRAETHMEBLIOBEEETHRINES S
T4 =T, IR PR R8I L. ARG o SE Al 2
1Tolce TND OISR % DMPL 546 & s
L7zo [R5 - 2] HEoBBERE, ETHNEST 7 1 —#
BT AT T8I0 & FFMNIZH A § % osteooid-OC & Hils
CAKAEAE Z 5 TV BRI S S, AIRALETRHESE S IR
ZRHERE LT IR AT ICRR® B 7z, osteooid-OC A3A
JRAGHIRR IS5 2 & MIEMICIE T a7+ 70 7 2 I,
L 7= MR 2 A L 72 AR— ZADSHBL L, A)RALE PS54
35 0C OF/NEICHLST S LEZ BNz, $7o. RIELR G
5. DMP1 i osteooid-OC TixMILND TV VEIZHA L. A
JRALE N D young-OC 24T % &M SRR I 5T 5 2
L5, OC MMz i X 7z DMPL I AIRILICE S5 &
Zzbhiz,

FHNE DKL AT — T I2BT 5 DMPL %
B A oOnT

OKFE F# W . B0 @4 oW
e e &SRR I NI wm=N
SpoOESCL B R CBOK Besh DIREEL,
WOk Bedh  IRERABEE CBOK Btk MR
Bk BEEESE EAER M)

[HRY] EHie (0C) 1k, EFHmMEEBIsc OV, BN
I osteoblastic—, osteoid-, young-, old-OC {2 E N TV 5,
COSFIHEDE, FHIEIZBF S DMPL OFH - 5545 % Hiat
L7zo [J7i:] 4 o> Wistar rat (') DT 2 @@ CTRE. i
Ky 2857 4 VA, Y EITo 72, FYKICBW T, in situ
hybridization {Z°C DMP1 mRNA 3§Hl% . %y« ¢ DMP1
SAi B MG Lizo [#63] K85 <ld. DMPL mRNA i osteo-
blastic—, osteoid-OC THfiFEI L TV 7225, young-OC Tid5H
A355 <, mature-OC TIXIZ L AL EB 2RO L0572
DMP1 # 11, osteoblastic—, osteoid-, young-OC ® TV V¥
L. young-. Old-OC R Z 5 O/l F P 045 FL - 04 L
TW2hS FFISHAIERD B h o Tze WG TIE. FHOF
AN 2 T R E ORI DMP1 mRNA F32%E
5, DMPl EHIZZO TN VERHEGRE IO N
720 [Wham & £48] R#4 0C 12, DMP1 ZBEAZAK - 7§ 5
BB OC TIEAR - KT LTz, WEfiE ik, 5
FEIZ DMP1 # A% - 503 % OC BRI A A LCTH Y.,
RANKL o OC & L THREMICE A D Lt v,

O-53

BIHBAC B 5B Bt o B 5

O & #w, bm HK, I 1. i
B FORL Ik AT B4 (R
BEBE e CURERBL Rk CUMERRL ek
KRR LR RERAT)

[HY] BPrimmEsclix, HEEiiioRE, mEOR A, %
OB B 7 Ehk 2 MRS T 5. LALInbE
PHBRBARICE D 2O HFIZOVTR AL S S W, &
CCTARWZETIX GFP = 7 A G Rifiafii~ > 2 2 v CER
WETFTNVAERL, FHERRICB T 25 Rk oR 512
DV CHIRREI MG L7z (BB E ] 8 itk C57BL/
6 B AR < 7 2SRRS4, [F5R GFP =7 A0 HERILL 72
I 2 R EIR 2 S A L 72, MR 1+ A1, B
EFNE LTS ICERE 1 mm OFRKIEZEE L7z, Ak
3. 7. 14, 28 HigZHa. /X9 7 4 VYR 28 L. HE 4efa,
TRAP ¥t 35 X O° GFP. F4/80. CD34. Osteocalcin (OC) iZxf
T SRR AL 0 Gett & il L RLRR IS B L7z [ e
Z52] MR 3 H CIEAIE TR ARE B B Vv TR &
F4/80 Btk d~ 7 a7 7 — 12 GFP ptEasslod S5, 7 H Tl
CD34 Bk A& N Bzl o — 5812 GFP BalEasiio b vz, 14
H T3 A45 E P < OC Btk GEP FatE o 3 A3 58D 5,
28 HCIZWIN L 725 HARE PR IZ. TRAP et btk GFP o
e 2 R 72 LLEo 2 & S ft i SRR L B 5 i o
fEste, M TRRHIE, ko) €70 ¥ 7%, HilEERo
7o D DOWUNRETE R EE R ZEZHS TV 2 EATRIE S
720

O-55
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BT FLF Y ¥ ZFARMEEEEDT v MR, o LB
FERE B L OVERBIRNC G 2 5 8

0-56

OXHE J5RH. BN 6 (K o R

[Br] AWF7eTid. IREME LT FLF U v ZHIK(B-AR) 1EH)
ey Ly 75—V (CB) % 7213 KEN B-AR EBI3Y V7 &
E— )V (SB) DRI G 23T v MK OBIGEE. s A
2B X ORI 4 7105 2 238 % BRI L. CB &
SB OB § 2EM % ik Uz [J5:] Wistar %5 » b
DA F BRI GLER A EM 2 225 L. 7. 14 H H (control)
DTGB % T L A M) =3 AT AT 24 RS L 72, 20
%, CB¥52BM L. 7. 14 0 HOMIEE % WA HEER L 72,
T/ ABOTHEZ T, SBHYGEBRDIT- 72, HEND
EREEL FEBNIER O RAMEREL 2R & HLRR LR TS €L AR
CBUBLIF Y VEMT AV 7+ — LD % SDS-PAGE (2
TEBWIINT U720 [R3] CB 3 X U8 SB @M% 512X 1,
Ty NEFOIEK & Wiy 4 TOEGILIMBE IR,
72v CB#H512X Y, o daily duty time(1 H &7z 1) OiGH)
WD) 3, IRRIEEIE O 5 35 X 08 20% LL_E oiE 8y L~V TIEH
245, 50 BEO80%LL EDIEHHE L~V TIEH 5 AR L7z, L
LA 5, SBHGE. BH o daily duty time (ZIZEEZE 5.
Aol K] Lok Rid, Ktk (SB) B X OBk
(CB) ® B~ AR VEBZEAAR DS B AR FIFKIZ X D 5 v Mg
fHOREK &t s 4 7 ORFGAL % FRT 50K L, IREt
B~ AR 1EBFE (CB) 25K AR R D B~ AR FIIFHIC X V) WG Eh =
(daily duty time) DK ZFEHT 22 L ZRET %,

S B P 55 G - 3 D % 0
FFARI % i L C AU % e 5 ¢ %

O-58

O/KH ERHE, Tl B (AR Beth
ep =AM N = DR <y NI VR X NI (4
K BEHE AR

[BR] A3 13 A S DA IR o T AYAAE S
BEFRTA2BEICo0WTIEidid 2 D00, 25551345
LNTWaRW, WER L IE, hREGERERDIEEZ ) 7Y KT
% Go#& P IL 20 3t i M 15 98 52 2548 FFARL (GPR40) ., 4%
T L CoORBEMR L7z, £ 2T B oM i E NI
AAET 2 IR RS, M & 54 S 2 R CRDTThH B
L DB % FEIZ, FFARL 24 L 72548 B i MG /R 122w
THE L7z [HEE] 72 F L) Vv EHRMEOELVE Y MESS
SEHAG IR VERT 5, ERERR IR (P LA VB U L UER) F
721& FFARL fEBI3E (GW9508) D512 & W Him S h b h %,
F—=HUNAETHHF L7zs $7:. FFARL 24 L7-k MA&
AN Ca® i iE ([Ca™]) LAEH 2. Ca™ it
(Fluo-4AM) BN TR L 720 [RE] 7 Fray v
FHIME O LA IR X, FFARL Y 7> #5112k D
BR L7z & MRS R~ FFARL U 4> F#512 X
D, [Ca™]is—MMIC R L7ze F72. 2oEIE (1) siRNA
12X FFARL® 7 v 2 % v, (2) PLC BEH] (U73122).
(3) IPs2BRIEHIHE (Xestospongin C) 12 & 0 A B IZHIH &
7o [EE] A8 TmMHICHBLL Twa FFARL (&, &85 I 2
595 Z DR E N7, FFARL &, B & &4 i %
BHEDF B T Th AR D S %o

121

<7 AFHEMILIZ B VT CCN2 12 BMP2 12 X %

O-57 | mspmmmmez vz w2

Ol & ABHE B, @I IER (FK
BEEE B IPEAEAL)

PRI DR EE T, e ld~ 7 AW FEMBE C2C12 2 H w72
BMP2IZX 57 VAU KAT7 7% —+¥ (ALP) Bl 5 o> He
HIZ CCN 7 7 31 — A ¥ oN— /8 & HEk K N T (CCN2/
CTGF) 25 i c B 55 2 W ME 2 s L 7zo AWl ik
18.5 HIE Cen2 KAE~ ™ A5 5408 L 2 f5 3F M 2 Al v T
BMP2 12 & %5 FMBBHELIC CCN2 B ED & ) higBE Y.
R DD L 72e FIEOWER O Con2 RIBE< 7 AH 555
BEL WM EY7ar 7V s MIET LT THEELL
#%. BMP2 % &t MG #1228 U720 4 H#2IC ALP ¥efn
279 &\ Con2 KARFFFHNLD ALP et od L~V 2B A i
M LY DITHE L 720 ZOKEHIEL CCN2 25 BMP2 12 & 545
IEHBIARZACICHIRIPNAER T2 2 L2 RIELTEB Y., Liio
C2CI2 Mg T 7oA R & I3 —H L e 2o 720 £ 2T C2C12 Al
ez BT CCN2 25 BMP2 1EH & Hiil 3§ % h & i 2200 % 72
$H1Z BMP2 & CCN2 47T T BMP2/4 J& H:f O B3k 2 AT L
7oAE S, BMP2 HARHI TN L 72 BMP2/4 O AR, 47
$5 CCN2 DBELR DB Z L THIHD Lz Z O HRIZ
C2CI12 MBI BT CCN2 28 BMP2 EH 2 il 45 2 & %
RLTEBY., CCN2 BHHFMIBIZB VT BMP2 D7 » % T= A
& LCHEST 2 W HEMEAYE 2 S iz, RN EZES
Janune D., Lyons KM.

A~ 2 O & REROF 2 BT 2 HHRER R v

O0-59 | . L wvs— v ummmE T & ol

Ofee B\ =k &\ FE IEE CHEX
Aewdl M 1)

[HiW] WsHEmBaft~—4—12IE MRFs 77 3V 2 £ DR
F23% O (Sabourin and Rudnicki 2000). Z 15 O 5Lt
HFoM#lRTELTIFAYF Y OEENRESh
(Manceau et al, 2008), BRHOKEMNZz > fa—Lv3 4R
T L L CTHIREAVE OG5 2% 2705, TOZHEKRTH 5 o
BO2FHENST I A TD2O00BH LD al IEEITHITHEHL
(White et al., 2001). EZROFHHKMES 4 7TORERICBELRT 5 2
LG ENTwB  (Pircher et al, 2005), L2 Ll LAE
W OWFIRFTH S IFAYF v EOBRIE IR ShT
Wi, [Hi] REFZECIIAER2S 2 EB o~ 2 &k
B % i L C mRNA OB L X))V TOMRE %247 - 720
(8] Wi ol 136 HiE THIN L. KO TIAERDS
ST Lz ZoMIIE KON & IR H oA o
U—24 COREBNY—EHEUL, IFARTF L O5BIY —
ERRR LT EIIRENTz. LA L. 10 B LI 13 BY
AT (34 HEH, slow fiber, embryonic fiber) O Lk}
LCIARSF v Eal LIZBATHHINER L, [BE]
DT &9 ST E % M8 L RIS 2 W7ok
AR S 7z,
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Expression of erythropoietin receptor on stem
cells from exfoliated deciduous teeth

OF  mi's g 3% 2% B g
# B B AKRH BRIk Bk
ANBOIERR 22, Pk Beth 0 LUPefss))
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[Purpose] Erythropoietin (EPO) is known as a hormone to
control erythropoiesis. Recent discovery demonstrated that
EPO affects a function on bone marrow mesenchymal stem
cells through its receptor EPO-receptor (EPO-R). However
the expression and function of EPO-R on dental pulp-derived
stem cells have not been elucidated. Here, we demonstrate the
expression of EPO-R on stem cells from exfoliated deciduous
teeth (SHED) and show its functionality in SHED. [Method]
SHED were isolated from dental pulp tissues of exfoliated
deciduous teeth and cultured. The expression of EPO-R was
analyzed by molecular biochemical, biochemical, and morpho-
logical analyses. [Results] Reverse transcription polymerase-
chain reaction analysis showed the expression of EPO-R gene
on SHED. Western blotting, flow cytometry and immunostain-
ing demonstrated the localization of EPO-R on SHED.
Furthermore, when SHED treated with EPO-R ligand EPO,
SHED expressed an enhanced capacity of cell proliferation.
[Conclusion] These findings indicated that EPO-R may play
an important role of a stem cell function of SHED and
suggested that EPO may be useful to regulate a function of
SHED.
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OBETHBD% L HHIE~ — 5 —® myogenin 45 3L
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SO TH B EEZ SNz AWIRICE Y, ZdociEz
FATHUE O B W IEHE % 8 I BB TE 5 2 LAURE
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N =83 VEARE R RO M BTG RS H ShTw
%o b MEEILE BN (SHED) (&Rl % R
TR OB TH 5. 5MAHTIEE, FITETO
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BRSO X IC= 2 —1 v R ) TADOGLEE 7R
To A XN T TOHZET SHED % # 70% O 4 TR
W R—=S Ve o —a VML ES 2 g R L7,
AL WAL T U5 SHED OHMINLIE IR #4210 TH L
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KCl A0 BOG L2 12 46 ng/ml ORI T F—r83 &~
AL, X512 d-SHED # 6-OHDA FliEAIC X - T
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L7zo 5] BBy — MMER D728, AARRKE LIPREE D S Al
B % BRI L 720 [ IS BESRALEING & 0 4300k L 724G A ik sk o
Mgz r vikoa g —r v ERAIL. A v — b RICIRREL 72
C OFREERER TV AR F A & R 2 LA WY —
MIHARROFFABZ HCTER L, WY — s 2REk,
HEH B HUREY R 2 7R L. Sl b ta 2 17> 720 &
528 vy OERALD 2%, Western blot %175 720 %
7oy FEERMIE R W3R O 2 W5 720 25 bikE %
o7z [REHR] By — PR EHRE I VA LT, RS —
MEBELRRETH Y, TNEROMIBEHEEMESY > 87 ik &
PRSI, HHBIEE OGS V7 THHFAI VDS M
JE Atk H BZHIIN L T\ 7ze F 7283, A5 3E 21,
I R L T & 2 R LR MIBEAFAE L Tz,
P EDZ Ens, SRR ZRAEE Y — ME, Bhik b8
TEASHIFR 3 B R b el % S A RIF RS > — N Th B
W HEMEARIE S 7z,

0-63

122



J. Oral Biosci. Suppl., 2013

Simvastatin 25 77 A B R RRAE L B8 iPS

0-64 | pou st iz e

OXN T, ik 2 &4 w3 (K
et 2797y Vi)

[Hi] ARWFZe0 HiWid, simvastatin A% iPS #5234 25
LIS RIEFTHEZRFT LI ETH D, [HEE] ik~ 2Hh
D o5 HERE 22 U 72 ok PO RRAE SE ML &2 Vv CER L 72 iPS i
(mGF-iPSCs) %. 1 uM simvastatin &4 5 M 5L ERs
M2 T 28 H K38 L. RT-PCR AT %2 Fl v CTE 3R L4
WIS T (osteocalcin, collagen 1. osterix) DOFEH % Wil
AL & B2, Alizalin Red #2112 X ) MUV E o Ik L % B
%5172, %72, simvastatin ® mGF-iPSCs (2§ 2 Ml s 35
X OBIGHAE IS M8 R, WST-1 M3 X Ol A 47
Ty BT L7z, 512, mGF-iPSCs @ = %Il
Radde R %2 ER L. 1 uM simvastatin & A B M 0L ER:
12T 30 H LAk, SCID w7 A FABHIL 72, B
28 HR\Z, BRI & 2 STtk o0 B TR B 2 MLRR = 09 (25T L
720 [#55#] simvastatin 3. mGF-iPSCs O -l 55 L 45 5 1
BIET OB B X OHAEE ORItz FIRAEL 72,
7z, simvastatin (X 0.01-1 M O & &P T mGF-iPSCs O3
Bili % R BEARAF IS HIHI L 720 & 512, simvastatin f77E F TF
FHBEA~GACEE L Mk o NIk, SERmMO G &
HEELTE )WL 2l Z . [iam] Ak
DFER, simvastatin (& mGF-iPSCs O 3/ b % 12 L.
mGF-iPSCs |12 X 2 Bt F R EZRET S PP L L
ol

g & Z2 I B fiTE - 7V % v 72 CCN2

0-66 | 4= — ok EoFi

OAbd El Kader Tarek'* A f£H W'\ 7 H
2R B FI AEETS, Janune Danilo'
AR INES W OERY CRK BEEHZE 2k
1t PRk BRE®IE A > 75 > P A, Rk
RBE LT At %)

CCN2/CTGF promotes the regeneration of articular cartilage.
This study aims to assess the effects of 4 modules comprising
this protein independently or different combinations. The
effects in vitro were evaluated using human chondrocytic
HCS-2/8 cells. Cartilage regeneration in vivo was evaluated by
using 2 rat OA models. Interaction of 2 modules was
examined by an SPR methodology. Analysis with HCS-2/8
cells revealed an activity comparable to rCCNZ2 in one module,
which was rather diminished by the combination with other
modules. However interestingly, mixture of all of the 4 modules
almost reconstructed the bioactivity of rCCN2. The result of
cartilage regeneration experiments was also consistent with
the findings obtained in vitro. SPR analysis uncovered
significant interaction of 2 modules and full-length CCN2,
indicating possible multimodular complex formation. These
results indicate independent bioactivity of each module, also
indicating the complexity of inter-modular interaction in
regulating the bioactivity of CCN2.
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Effectiveness of Enzymatically Synthesized Gly-
cogen (ESG) on the healing process following

0-65

intentionally-delayed tooth replantation in mice
OQuispe-Salcedo Angela's #& H # 17\ KB
C:INNE NI A LS

Objective: Enzymatically synthesized glycogen (ESG) has
been found to improve the immune response by stimulating the
macrophage activity. The present study aimed to clarify the
effectiveness of ESG on the healing process following intention-
ally-delayed tooth replantation in mice.

Materials and methods: The upper right first molars of 3-
weeks-old ICR mice were extracted and immersed in three
ESG solutions of different molecular weight (20000, 5000, and
3000 kDa.) for 60 minutes, in addition to PBS alone (control).
The progression of the pulpal healing was assessed by
immunohistochemistry for nestin, PGP 9.5 and Ki-67, and
TUNEL assay.

Results: An increased number of TUNEL + cells occupied the
dental pulp of both groups one week after operation. In the PBS
group, cell proliferation took place at Week 2, while in the ESG
groups Ki-67 + cells significantly decreased in number due to
the establishment of the dental pulp healing patterns.
Conclusion: ESG improved the healing process by stimulating
the differentiation of hard-tissue forming cells in the dental
pulp of intentionally-delayed replanted teeth without affecting
the supporting tissues.

KT 3 X OUEFHE 3 0% 3 T3 e st e
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[BR] ¥ A 75 F >~ (CDDP) I3EEIES; Dbmias & LT
Houonsh, EELEWER? 5. TO—D2THh 5 WL
SEATMER IR R O ML IZ L - THI &R Sh, BED
Quality of Life Z X F S®25HE o TWb, €2 TAFZE
Tld. CDDP I L BMEHEIRE~NDT R b= A% RHEL D 54
SOMFE % in vitro TAATzZo

(7] AsEfbe b IER R © 5 5 NS-SV-Ac #ifg
ST F & CDDP AHAE T TR L, MIISE (7R F—3 R)
PRI EEZ R L2e 512, TR b — ¥ ZWPHIR O 50 2
a7 TR0 EEZ, b MRS EERTH 5.
Acc 2B XU Ace M AT H AT - 726

[ 5] 4T.0% (Juncus effusus) B & O4EFF2 (Paeonia suf-
fruticosa) ® _FHFHD T F A1k, NS-SV-Ac #ils®> CDDP 12 &
LHHNESE (7R b= R) 2HHIL7z. Z OIEHRFIE PKB/
Akt 1 ®Y Y BEALIC X - T, Bel-2/Bax f&HTH A/8—¥ 3/7
DIEEZIRH LTz —FH, SRS OEIF Acc 2 B XU
Acc M TIZR SN h o7z [E5] RIFEICE Y. YU
HIB G O BF BT B L RIE R LE L ) 2AELF A%
R U7zo BUE. in vivo FEEREAT - T\ b,

SEAVER A DHEIR T (WF S ERSE  E jR ks k
FHFaE) . AN 2, KB OREUIEEE R R b i 5
FHAMWFIERE~ IV A 7 — NFH223%)88) . Chunnan Li (Medical
College, Jinggangshan University, P.R. China)
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In vitro \2 B 5= 7 AFHTBEOWEEHEIE T B
FHEIEE (AT & BERES T mRNA OBEH 1) X A
OWHE  AZ®"5 Bt 95 e 3 CBok
Bedh  CIRERERIZEDD, BOK Bedh  BHIA. CHA
FAMRILE)

ME IR A EORIFIC X D S WmABIN T %0 — T KHFREHE
Wit 1 HORZNIR U T8It %, LAL. ZOHNEHO
TIABEHE I S Th Ve RIFZETIE. <7 ZFH PROEIET
FEBLOWE A B 2 AR OVBS 28 HLAK CHOBMeRS LU Wi B b nk
VDALDOEU LB 2N T A2 2 HIE Lz, #EHY XA
O ENTIEFHEIET Per2 BV R—F —< 7 AL LH T %
L CHREREL. APt IRk L, ~ 7 AR
Tt PER2 FEBE I H ) XA 2R L7225 1Mo
EWRI ) X 2 HRIEASEEE L7zo KIS, <7 ABH PR % 528
L 24 W C 6 KM mIcy > 7)) v 7 L, BEt#is S Per2
Bmall, WEHEIZT Dbp. BERESFT Agpb, Amy ® mRNA
wEEE LT invitro (B BEBEH M L, KEHEls
F mRNA OB EIIAB LM HZ 8 2R Lz, Agpd & Amy
mRNA bEHEEZRL., TNOOFRBI A I 71 Dbp &
AL Tz, BIZ, < AMERD 5 4 RIS 24 WER), 4505
THTIRZREL L., in vivo 12815 mRNA B2 E# LT in
vitro DFEB) AL E IR U720 In vivo \ 2B\ CTH T BROKERT
EIE T mRNA BHEIMHY X2 %2R L7, —J, Agps
mRNA IH Y AL &R LA, BHEOE—-Z1d~vY A0
BT BN Ly Amy mRNA ZHEH ) X2 %R &
Bholze DEo#R2 6, FTIREREROMH Y XA I35 T
HAROWEH Y X 4% RX—=212 LT, FHEOHIEZZ1FTw5
LEz 5Nz,
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FEIE - W ke~ — A — CK5 23§ B Hifk B X OB 2 &
Ptk Tt U, ML — W — BMEERIEE 35 X O° FACS f##T
BAT o 720 BRI R KB MBI > 720 [RER]
FUNBROBRES . EEEE, M PRNIEE O £, Z L
THNE - 5 LML TIE CD117 & CD66a ®Heta i AT 74 o
T 720 AAEHREE NI CD117 + CD66aHi. #i5c - HE ki
BHO—EOMLIE CD117 + CD66aLo TH V. 2o Dz
FACS 78T & 720 [Ham] MR ER ML O fFAE S T B
HAFERREE B X OG- PEIEEREE oMLy, &2 F 5
WES 5 Z BRI Lz 2D DRI 5L <2 W 5 FE
fe. RBUBMET 205 2 E10X o T MEEIREI O E %2
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. T 27ray, LA NI+ —VEMBETS S
ERHEINTWS, SbICmiE7Tar A5a v &g 2 b
T4 213 BDNF EMHBT 22 L BE SN TV D, Zhbh
5 i 1112 3B W T brain—derived neurotrophic factor (BDNF)
3. Far25arHHZ0IiETA sy EHBETLE VIR
AOIIMET & 1T > 720 [J7i] 52 oI Hanic v 2
EOT Y — MIXAMAEAERITV, FAMEREIIIIEY ) Xy
PAEAH L. 5 552 R RN & BRI L 3 0 7Bl 2~ T v
ELTHH L, 20k A basr Yy, FaX A5y,
BDNF DM D FE % ELISA I & ) @t willE L, M
BIRIAR & AT ISR L7z [ & £ 4E] 52 40 EmIE
21.8 %, BMI19.3, i 35.6 . H#&EEW 28.3 HCTH -7z,
FARNTH-72BIE 104, FEARMTH--FIT 25T
& o 72o ELISA S L 1, Wi BDNF &M X o4y v
DR DD B 2 Wb h o7z, 4HIER BDNF &
MR T 2 b a4y o BB AL XV TOMBEERZ
JEAT L MR W CREZIREIZ D B A AL I ARSRIERO
BN T& 2 X9 Wigex D TV E 720,
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I a4 FEIREET, 3 bu— VEIEIC IR L TRV EDS
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FEMLRE TIER 9IS F NF-«B 2L 5 2 & 25y
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% (OSCC) HHBRMEEF VK L. NF-«B 034 B2 4
(NBD X7F F) % B 545 &, WHEREIINH SRS Z
LR L7, F 2 TAMIE TIEHTH NF-«B o3RI\ RHEH#)
ZJHWT OSCC 12 & 2 FHE BRI 05T X J1 = X & % ffY]
THHMTEREBI o7 & FB XU~ 2D OSCC
Jakk% TNFa THIiE$ 5 L. NF-kBD XA ¥ 722>y b T
&% p6s D) VAL, BT & kBa DG RDEIE S 7298,
FiH NF-«B FLE#] IMD-0560 CTHIULEL L 7212 TNFa THIFT
T5E, p6s DY VL, AT E kBa ORITIIHI S 7z,
% 72, IMD-0560 (& TNFe fllific X 2~ b)) 7 2 x4 sa5
7 — ¥ O FE I & OSCC i O iR i D TG & 3]
L720 &KIZ=® ™ A OSCC FHFRME T IMIZHB VT, IMD-0560
(5mg/kg) %38 3 [ul, 3 AL S ISR T 53 % &\
IMD-0560 (&5 345 & SR 2 FHNCHH L7z, DL lo
FEHA 5. IMD-0560 (& OSCC @ NF-«B D ifi AL % ¥l L
OSCC Ml 3Gl & T2 53 i U 2 00 L S5 5 2 $0i L
TWhbEEZ N5, [HEENIZES] EHEG T
B AR EINZRAT

125

Tumor associated macrophage {28172 7 2 V3
TR R R OE

0-73

ORI JRM 51 W2 whk S, ps
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e TIEBERE IR, sk REEERGE &g
THW)

[Hi] 73 VBB SRR R SNy » 87 T,
PGE2 %I LD LT HREMRE A 71 =— % —EAB L O
R DRI %2 T AREETH A Z LRI SN TE 2 B
JE 355 BV R 3 B R R~ 7 0 7 7 — ¥ (tumor-associ-
ated macrophage LA F TAM) (& LPS $J#c X 1) JEESHPH) 2 17
9 MIl-like macrophage (DAF M1) & IL-4 #J3%iC X v Jfss
Biti - $RAEAENE 2 1T 9 M2-like macrophage (LF M2) @ 2 ffil
LT B 2 EMEN TS, ARFFETIE, TAM O 5Lif
BB 7 VIR O mRNA FEHOZEIZO W TR
L7z [EE] e b HECRMTaME U937 iz PMA ALHL L 72
% LPS &% WL IL-4 THIF L. MR8 L, 20
B2 B M1 - M2 ZREFNoGib~—h—B L7 ¥
WIREBB RN OBME T3 %Y qRT-PCR THEE L 72, [
J] PMA B AAT 9 &\ 7R 0 UIST MBI B 2= M fh45 L
FW AR b e khofze & 51T ML, M2 134l
JERPRKREL RYDPHS 2R BRNELE R 72, RIC,
PMA WL LPS #llE T M1l ~— 75—, B X OV IL-4 §ili% T M2
=W —DBETHBP LA Lz 20 o7 v ViR
MHEBOBET I LA 22072, [F%] TAM o4t 7
YVEERBEFOZ LSS R e niz, Thbb,
TAM OEIZ X D FRLBERE B ZE A A Uz ) . SEMENR
BAT 42— —EARICED A L) 3 2 WREEAVRIE S
n7z.
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[H89)] BRI IE 3 % 5V MR 50aE R O ) > i
DR EAT R o TV DD, EOFEBE L W) KB BRI T
ML OMRE B R 5 25 2 bNb, 22 CTHhald, I
BEBEFNVEHWT, BEBEICBT 28 EN 12D
WAL ISR T 5 2 L 2 HIME Lz MR RO %)
% 9 MO MEYE nu/nu = 7 A DLLEICILREM (MDA-
MB-231) iz A L72. 28 HEk, ko v 7 AU THE
WG R HERE, 4%/3F RV ATV RS THEF R E L.
SIEICT