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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

56

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.

o7

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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Y RELUTHIRBIIER # ZIZTWREMESH H D L
N A=Y (R
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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,
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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,



J. Oral Biosci. Suppl., 2013

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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e o R o e i 5 2 g 2
WA TR BRI T B8 L
AR OB SE
A Wi
CLV NI AN
FHERES

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.
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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-



J. Oral Biosci. Suppl., 2013

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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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
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BFOEHEZIGHTLEHRTFTHL EEZ BN,
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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

95

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,

97

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
M7z e WX D IR L, RERE RS S5

Pg Hil i*ﬂ%ﬁiﬂ@%ﬁﬁﬂ WCATE R L. hEHARN
THEEHT 5. ZOMEZEAEIEES 5 D3
DTHEETH 5o BGIR % B2 T & o WIRGHEE LS
3. FHEPIOZDHDOTH D, WKL DEWITHD
NS/
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WE7as7—X 1 £ 29 K1

S o ek

RRAKR BeiawhlaE Bl

AT 3Rk % 729 B R 7% A - O % A%, MTA
777 — YIRS T fEEoOMA D ¥
VST IAER L CORIEME % 38385 5 % 2w A
T L OREFBISNTE WS, MIF7e T 7 —
YORERET L LTOREIZD R LD RIEFEL
TEE RO D 2 DO FMERR SN D, §i
HE LT FTRIEOMMNHL CREYE ORIE - I
% B 23 MEERILOFELERDH 5, TUTid, M
AV VLA Y - FoVROGEHALE A LR = Vil
R, iR CEODTF 74T M v Coalitth
12X B A S DO 27 3 ViG-S,
WO 2 A M ERE I 1E Coa it el 4 ol
MOEDTEHNA VHWIZE o TOERENDE, 2D
X9 BRI K o THIR BRI X 2 RIER RS &
bo BFHLLT, METaT 7 —¥iX Coa T ED
A VEMAEL, SOIFOZHERE LTS, &
M XY FImERE) B 2 ¥ U C18 BB BRI X 5
B2 & ORI O e 2 By & U 0 B Ge il 5
92, 2OXHIILT, METET 7 — LI
EERTBLSE TS, Tz, ME o7 7 —+€
ZHHIT RN A Ve ¥y — FEYYERRE &
LTHETH S, fME7u T 7 —Eixtd 2 HEME
L ey —@3Mi—a-~rarsua7y s Cchb
B BAIHME 7T 7 —EDa-~70asua7)
X IS S o mEEH E R Lz, 2
Xy, M 7a7r7—Xid k) EIHEERZ
BHTE B, ARETIR 2HBEDER T P EKKE X
Z R4 VI X BENF = VEEER, o€
AW ASPIZE B CoaftiBL N ar-v7usu7
Y UREEER. VY VNI REY U, LIk D
BRBERIIE 2> & DR T F FoiiFEz W 7 o
7T —X¥DLEF GIREE T 5, $720 PE v
ELTY VY ALy vy BRI X B
RFIFIEND Y ¥ VN AROMG M &G
X 2 MR 2 fig L7z v
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TV IUNA OISR

SSI055 1 ok, W il

HeA  Adrekh  fED

1Pk B R ORI T % Porphyromonas gingi-

valis &, & MRRIEICES T2 7 7 2 BEO R
R VEME CTH %o P. gingivalis \3Fi4 o705
T =¥ xR GUW LT, RRAER LTV 2RI
T 55 NI EEGHT5H, BT AVF—JRE
L TR T & W IEHES R D P. gingivalis 3. 573
WTa 77— I K BHEARTF FITh & RN
WY AATRE - Wi 5, 208 7 E D5 R
B > 28 7 B OWARIHHEILICH 29 2 SOS Td
D, TV FHA b=3 ZFONNNV 7 O ARRD
HENARF T VHOMBEE EZ SN D, ORI
WHALIBICBWTIHROEETH L 71T 7 — I,
)T RO R RS T VL Y THh D, —
Tiv VY INAL KB Y 87 BOSRE &
s X7 BOMIERKSE R L, WERTLL
TOY IR, VB TE D, VI8 VI2&
% [HMINEAL] & TRk Y 87 o] 3 fin
by VIR YA E N THD TREZ
LB THLDT, V¥ I8, ¥ D4R O R
BEELNET —<ThH b, ZOWIEIZRESY >3
Bt 72O EBROMENHL <, ERLRL
TRWEREZ LV, L2 LEFEVLOhr0EEL
BREABREN, ZOF 87 BRI OEKIED B
HREWPLPICENTE R, YV IS VEDOHTW
5 V82 H O C RIS I RAE RS CTD (C-
terminal domain) 2SR ENTEY, CTD 28 7
FIOVEFHI & U CHERES A 2 & T CTD IRFEIC 8 &~
IR 3SR PorSS I & o T3S Z E BT 5 E
TUBRIBEI NI, —THWY Yoo 7aty
¥ RGGBRICEE L Tw b E bR b EIREE
i b w2 ad N7 PG26 # %712k 5%
CTD ol &, PG27 # ¥ 237 B 53 % A-LPS
(deacylated anionic LPS) 2 X 2 HEsEEHiTdh 5,
NS OFRBIBHIMEAEICOWT, HEDPWO TIH
EME L7 PG27 & /%7 ORI %2 il s E 52
T 5o
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VUINRL VX B EWIEEGT AN =
ANy L]
AR ¥
L2l NI ]

SS10-4

FkesAE

BRE I, SRR S SE TS AT & B R
RN EYSE TH b o Porphyromonas gingivalis %
XU E T HHFRBERARE AR v MIEGT 5
Z & TR B SIEATEE 2 ) . A AR
END, BT ORINZEH S B F Lo s fbix. &
A F o RANKL L HEk-~27 07 7 — V%D
I BT BRI o> RANK &AL )
ENb, —hH. BFEMRITWT E2FATEHTaT
71~ (OPG) &, RANKL @B L b 25k T,
RANKL & RANK ox& % HE L. B Mgt
I B o AR B IR IR - <0 Bk FE 998 J5L 1R D TR AR
R SIEVE A b H A4 v T & O SENEE WL T
¥, RANKL/OPG ¥t % L 7 34562 & T, By
Mtz fede 5 %,

7 N B REE Y VUL Vi, P. gingiva-
lis DREHET 2 EELHEREF T, MRS R &1
H< b o TWw5b, Okahashi Hix. BIFEMIBICE
T % P. gingivalis &F 249 RANKL OFEHICY
YIUNRA UG5 &R L7 (Infect Im-
mun 72: 1706-1714, 2004) . Pathirana 5ix. ¥~ ¥
INA Y% 3= T 5 rgpA. rgpB. kgp D 3 BT D
AR E = 7 ALIPERIZ RS S & 2 i€ TV %
HwWwT, Kgp & RgpB 25 WIS L.
RgpA OB 5 13/M& v & L7z (Infect Immun
75: 1436-1442, 2007) o

Feald, v AN - BRI 2218
% 8 E g eSS R Kgp B X U8 RgpB
DRB RN U720 RepB (&, BB 5e2E
BRAFE LD o705 Kep &, OPG #0452 &
T, WEHRIC Y 3 0 DB ILULPS 12X S0 EHl
bz AEHE L7z (Biochem J 419: 159-166, 2009) o
F 72, Kgp &, TNF-a % IL-18 12 & % 5 #i e 45
LD MM L7225 IL-17TA 12X 5 F N % Il L 7=,
TNF-a B X OVIL-18 1x Kgp 12 & A5 f# 2R L <.
OPG & D ZERDIZx L. IL-17A 1Z. OPG [H#k,
Kgp ICX o TR L MR I N2 A5 KEDO O
kDot EzZoONb, TNHORFEIE. Kegp kb
OPG D53 « ATE AL ASBR T E 5 phiAl B i 1
DERDOVEDTHDE I LERBL TS,

99

Porphyromonas gingivalis ® Mfal ¥

SSI0°0 1 oot - MR 12 B 2 B o

W—mfal AT O T HRHE T O EH—
BNgEm. AL s

WIHR o DRGSR IRk
Y

B 595 B B Porphyromonas gingivalis 13 1#1AKFR
J&IZ FimA #E & Mfal #EO FOMTE % WKE
JBICHB LT b, M. REOWREERB, §F
BN LB AN DfE RN A 7 4V AT E
ERBEHZHETWD I LWL > TWD,
FimA #E1Z. EEWETIH SN D P. gingivalis
ATCC 33277 BRlIZBWTIE, 1pum DL EICB X B
RO 7 7 A N—L LTI IND, HE fimA
BRTFOT TIRICMET S fimB #ETI2F vt
VAERPEEN, fimB BIEM T 150 nm FEEE
D FimA MEPBIE SN Z L0 5. ES Ol
b A Z EDRENT. F72 fimB BIZTOTF
MICMNET S 3DOBEMETPLOWMEREY TH 5
FimC, FimD K& O FimE % > 737 5% FimA #%
ORI & L CIRE S N ze —H, HREL LT
EN 5 ESOFEH 100 nm FE O Mfal #E Tl
FERSGE I — F3 5 mfal Bi5T-O3 FRICHT
B 5 mfa2 8515 Mfal BB R S ol & ik
NDOT v H—L LTHREET A2 AR ENTz, 5
2 mfal BIZFOTHRIHNET % 3 OOERTF0
5 DG REY TH 5 PGN0289 (Mfa3) . PGN0290
NPGNO0291 % > 737 B AHS, Mfal #ED R 5 &
LTHZES Nz TOX)ITHERFZI—FT 2
BIEFOMEIIB T, ZHOMEM TOIEED
RO LN T VDA, BT DIRTEE TS DRk
R IEAHTH 5,

WAE, Fx 1 mfa2 BIZT O THICHAET 5 KT
DN 2§35 O, Mfa3 PR EDLIIZREL TW»
% Z &, Mfa3 % PGN0290 k2 OF PGN0291 % > /%%
HOME~NOT £ 7 )ICHG 3 2 REMEEZ R L
720 TTT. RV URY T AT, B2 HORBTD
HMAEED LI, S THBIN TV 2o 72 Mfal
FAEOREE & BESERRT 12O W TR L2\,
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IR B U 5 AR F v R
DIRTE & Hnk
W il
UK Btk

SS11-1

531 1R

CIEESBUR IR E LTHON TV S, Az E
AR E—F VR HOLEREL 7 2 KRR O
BB A LT B A5 ZO5Mid—HTld s
Ly BRAAIC X D B o TWAH, YA - T bR
L& U TRMAE & BRI & OB %2 RIS
BB L TR MEL, TP«
Z8Y 5,

EF-DOFEREGTH D THA ¥ VI,
B -0y E2ERMIOTEESEL 2 L Mb N
TWbe TOANTHA Y v OZHEKRTH D04+~
F ¥ % ) TRPV1 (transient receptor potential
channel vanilloid subtype 1) &, & 7% 4 ¥ DA
GOHTHRPRFEHRICIDEHRLT L, 61
TRPVI1 #fn TR E~ 7 A2 TIGEMER A &
N2 &n5, TRPVIIZAOHLI RS T L
Ty AR ORIESY -7y M hoTWwb, 20O
TRPVI FmtEmfd s N - & 7 ST URRIE IS % 125
LTV, 25612, EEMIEIZH 2o TRPVL A%
FEBLLTHB Y. TRPVI Btk o> b Bz s 13l o> &
P& ) B RARD SNz Tl2h THA Y
VRIS X D DRI X OV = MRERIIC B W T
) V4t ERK (extracellular signal-regulated kin-
ase ) FMEOMBEDEIML CTWize Z2H LT e
By h A T VRSO MRS IE N A
LA D> TWD T EATRIE SNz, L hD A
THA ¥ VEZEICE D S TRPVL IZD W T ORISR
HERDFANT 2 TFETH D AN T 72058
DBHEIZENIENTH S,

=1 g
A5

100

FPEPNIEIR D3 BRI A5

SSU-2 | m s

HK R sHCERREE R

b % L DONDKRER LT B B IR O 381 72
AlE. B TH D, REFZEICB W T HIZHLY
WHIADIFE A EHWELRFETH D, TDIENK
9 B X OBRAYEB I 28, shE R GRS
%), FLTHOBITE Vo Z2dMEIc L L2 5
MREE %5 FHE, HMICHE LT, IHRO BRI
IS TR TE S, ERAO f RO R %
72 & % I IEVE BRI OIEBI AL i S hTw b,

R OTRTOEBImIE. dme LKL s
LA S DR H B2 H5 ZD%NT
b, B ON - MBS OFADIR D o Fi
W O - e 2 S < A R SR~ O
W & HIBER A 5 < A W EFNET R, KB
OB AT GO S D A IZIEHAEITET
i cd ., IWBHoOMZ Az BT 5, S
DAY RGN DOIREES TRIR LR WS, B~ D
TR & % B O A D55 ThEE SN b,

FABFAEPERIF D—2> T 5 = UAFR 1. M
IO CHIE SN D 2 EAL VDS, %
WANORIBTHFEEEND, HHVIFEABE S h
LYHEND L, WTNOLETYH, 2250T, $il.
HEEEORA L L THRO T S5 AEME R O
FATH Do LIZLITHA~DRFTFREEC & - TR
B RRSE) BT b, HBRREED TS
CEDVHVEEIFLETDH D,

F 7o ORI OB, R ICH OB, 12
PESRR ZMEEMO & 9 REHRBIC X > TEL %,
NS O SRIRFLIE R FLIH M D 2 L & £
Yo LALEAS, HENRHIZHEE L FZ S
50~70 DO LR EIZBWT, £ L Oa. TEN
W & 7 B ZEALZ RO RV TN IXTHERIE & W
., ZOENIZLIEICHz5,

SIZD XS %y FIENOL A0 R I
LT EFEMELOOMENZIRRT 52 LT,
HBEL R EZ O CHERGHEM L RIUTFERTH
%o
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THIIEIZ BT A Artemin O&H
fEH e

HAR

SS11-3

A

TORIE L. T ICRIERIEYS 72 & O R 2L,
M B & O FEI SR 250 LN »WIZd »
PhoT ey [ TEYEY | L7iAR B
Vo EREREEAEULRBETH S, WIS
ET A ENEL L, FHOMMEIBHT L, X
AN SND & \vo 120FMAH 505, BRI 4
ChhoTwivy, 20720, bAEIZBWTIZH
700 FANDBEDPHFILET HLEZOLNLH, @Y%
B EEBED R EIN T RVOPHIRTH S, bt
b1, 2,4,6-trinitrobenzene sulfonic acid (TNBS)
DOEFEMAICID .. SAERHES 2 E OB %21k
WRD LN VIZE 0 653, W EmAE
U2 ERAEET N7 ADVERAIET) L7 ze RS
TiE, FEF VAL 2 G BB § 5 Ar-
temin OFEFNZOWTHRE L7z, HHE~D TNBS
WA & 0 B EEE Y Uz~ ZOW I L
FAZHB VT Artemin FEHEAHM L. HT Artemin
FAIPLAAR F 7213 Transient receptor potential vanil-
loid 1 (TRPV1) 4§¥7 > % =X I (SB366791)
D ERER G2 &0 8 IFERE T 5 B FaE s
fil S M7z FRFIC, =M B W T Artemin
ZHARTH 5 glial cell line-derived neurotrophic
factor family receptor alpha 3 B4 TRPV1 B
PEDOEHEEF =R = 2 — 0 YL 72, £
7z, Artemin TRl FRBiP G512 & ) W E IS RS
WA Uy SB366791 Wi+ 512 & O 240 B ik
I Sz, E 512, TNBS #5:, Hfi =2
MEHI = 2 — 1 >~ @ capsaicin (2XF§ 5 oMt A3HE
KETBIELENRYF 7T FETTHLLII L,
YEo®RE2 5, TNBS BAGIZ L )AL 2 EH O
TR WAL, Artemin 27 FWIZ X % TRPVI #0
W U7 H 88 = UM = 2 — 1 v o B P
KBS LTWBEEZ BN, 51k, TIEEHE
DORERY ST & LT Atremin 2 FF s N 5,

101

PPN A 2 5] & k2 2 9 500 & i

SSUA | g e
B A
HR o LRSI

CENOF AL, TENFEHEICHE T2 2 28
L\, B, BRI, CIPEREER X O 4 Lok
HRRIC L K ABND HEHRRIZE W THENS W
boE LT, g, shE%L, AL, &%,
T8 IME. FIRBRIER R ESETON5, I
5 O AT EZ MR & XN, BRI %K
SERCRERIL 2 &b B & R EZEERATHHEA
Eb Y THAL LTELEONS, ThHOOEN
DIFAHIZEMI TH B 72012, OB Ttz
119 2 & THEIIEN LT 5,

—H ORI BT 2 BEROREN L D DI
. FHBIETE. AR B R A R O R e &
BRF SN D, FEBMIE . WA 5 B A 0 %
EH, HBFHIC M) T —RA Vb EEHI 2 EDH D
B e CHPEN O A L LTI L BN b, B
& U TUIATEY AR, T OB s F Ak & 72
%o ARRIE R (X T E AR R R MRS TR R I
Lo THEUZ/MEEMRESCMEFEEICLYELS
SRR EAH Y . IR BV T OFEEM
JEIZEFNTlE v,

Fesg O TR E XN 5 EWIES burning
mouth syndrome (BMS) i&, TRl ENFEIE 124
JEZ EOENEAR A LN ZWIZE b ST, &
B R RICBET 5 L) BiAERAZ Do §F
WO E WIMED T2, —2OREEHFETD
DT L FRAHO DR & 83 e LT
SN Tw5D, BRIE. ZBRIT) D3, i
W EVILMMHEINTBY), TOENPTHY AT
RT4 7L a=lLko THMEA R ERTWS
B E LTIZ 7 a8 a, BATEREE ko
TWbo R CTIEOMENORADRIN L 72 512 E
VRN, PRRRRCE TR, AR RO O
M TP D W CER & 327~ LI R REARA 0 —
WSl T AT,



J. Oral Biosci. Suppl., 2013

IR X BEIGIIE A B = X

SSU-5 | m

SR AE

CONRICE AFATHEDPRER L -2 L0355 72
%9 OHNRIZK BRADIIR LIRS HEE 250
1 EREAS AT 2405 - SR E ORIER &
LCRIEL A TH D, ZOBEOTMNIKIZILH
PHICEAE L. B SN DA TEF L <
%ho CORFMAMILVEHREZMETIHELDD .
BABBICBVWTKREGIEE 2o TWh, LA L
B, DNRFBERA I = A LIEIAHTH Y,
HR e KRGRBEATT D v LUPSREIE IR R &
EHLREAR . BRI D RE S B A D20, OW
RKOEIA N = AL BZBAIO S D LI KRES LD
WEEMEDH L. L LA S. BIIEN~OER
FIEIIREETDH ) . BUE TR T T OER Al
LPHSNT W, L lZZORMEFHT S 72
O, HEET COPENERHGLEZHE L. HTN%E
12 & % 98 A O Rl & 3l A 7o

BT Z v b TLEN O HE 2479 72912,
Hr7z 2 2 A OHEE GE TS AR 2B L
7oo [T XA THA Vv EOERHERWE
DEWETENICHE T LT, ZOH%OKINMEE S
V=3 Y IRATEI 2 WET %, [AREE] 3d5h
LOHITy NFTHBICHEEEY T A%#%EEL. PL—=
Y X ) RGHOEMKE 2 BN S5 2 210X
HE T CREL THIMEAT ) HETH S 50%HERE
ORI X ) TN E ERSEZT v MIxfL
T NSO EIT> 72 HNRERIZED A
THA D VERB L O T REEE TS & BN
BT B A TS HI I Ly AR REREB A I XN T L
Too S 5T, fREHEREIE & L C IO SRR T,
ML ORI X D L < WS EEA I L <
BY. FWRSEMEMIEORE & & BBk L7
<~ A MIBOEEPHEINL Tz, F720 A 7H A
VU BLUEZEIRTH S TRPVL & ASIC3 O F
BRI AR BT 2 BB N EERICL 5 T
AL TV e oo

DL E s S, TINRIC X Bb00E. Bm
B X BT, R R o#EEC X B
WRREVE DRI & JE 7R & NI~ A ML O BiEH
FABEG- LTV B IREEDRIE S 7z, SHIBASE L
7S MREN Y BT B LIENR Al 1. SRl
JENIEFIE TR A S HBRCE 5 EE X T b,

102

F—N—Ca—: FORTHE—GFM
SS12-1 —
CEEZ % SN O N 2 S I (SN

fl e R, RN E
xR Bess  BEHLRRZEEAY

AR, B OBEATERH END L) h-TE
7oo TIUE I OFHEE I & TV OMR: - R (R
B - FEFHME) Bk Y b =2 ICX B A=A
VA b L RIRE UNSF - F8REE) . 72, g
LR FUGEICR T 2 i (P - BEREE) &L
MIO—=XT v TENTELNPLTH b,

FHIFE, MRS B I BRI E SAEE L
EIEETICHD AT R TH Y, BRETO
FEIHEL T0 b BRI Z Bofilasekz
MIETAL N5 RITEHE Z @ THIRENIC
RORS SNTWD, FHifaoMizzeEix, 5
[ R R AL T 5 45 F M o 2858 & Hwvic
¥y v THATHEKTAHIET, SR Y FT—
7 CEHil - FHER) 2L TS, 2Oy
T =2 BN AMN R R L. ENERET D T
ATHE LTHETALEZLNTWVS,

R REA R T CHEH 2 OV C\» % O % FGF23,
sclerostin. RUNKL. DMP-1 T®# % 9., FGF23 i
AR D224k (FGFRI1c/klotho #E1K) (21
JH LT NaPi ITa/Ic 12 & 5V & BRI E #H L Tw
%o sclerostin (XMl 2 S EA SN, FERE LD
FIFMBAERE 2 Pl 2 Z el s hTh Y., 3
=T Y TIIBT B EREEN TIEE O EA DK
TLTWh, $720 VEFY Y7 %2 58M0CB
W, B S FEA X b RANKL 238 il
FHET LU REMEAER SNTB Y., SHOFH
DY ==V TRV M DD HENEZ o T
Who B I AT NVOMERE - BIRIZO VTR,
1960 4EARICFEME S 7z B M Ra 3 VAR S TR . L
ZHOTB Y., BUE, e 0 X SEMEE & 723
MR DL TREZLEEZ LN,

Ky VRTIATIE BARICBITLT v 77—
F %ff7e % 4 B OREFIZTRABL FETH 5.



J. Oral Biosci. Suppl., 2013

HHI A Y v —=212& B A=A
Z ML AR
NSF R

EAR BER 3

SS12-2

HMilha A=

FEILERIC L > THIML. REORUR. ik
B X AAE), T CTOMAEIIRBERE T TILK
HL. bW BBEHTEHBRELXET S, TDXH
LIENEAR D 5 WIZIFTE L WAL, 5
P S N B B REFEm SN TE 2, A,
H O R CEME T Z S E ISR X o T
L. MOy v —=2 DL H12, BFEERICE
Mgty b= %R L Twb, /. BERHEO
FIFMLIC S FAEE CHR L Tnwd, 2oz
Dy WL SEH A Yy T =225 DFRANE
Bz L, FNEEETLEVATLALELTELLNT
&7z, L2 L, BHilZEoRICHE > Tn5720
2. FORBEZBNTTAZ EXWEETH . AN
DOFHNEDORIIB 2R ERATHMESI LT LD
L< ZOWEEIZE < OMIEW L BIE» SN S
T&7, VRS, FMREE)ETY ¥ 7ICE
BLEZOLNTE, T, FHilas s, £
DAL BT Y I o TEEBRZ SN 05
Thbo LH L. S, B A SRS I E J)
FILTWBIERZRLTWVDBRTIEZ V. FHIIE
TRV AZRILTHHEESN WD,
IR i LA 7 Bm— Y 2RI, &
DA U= AL T, BRIAITHEL ) €T
IR ILZDTHL, HMIEA Y bT—21F, 2
DDAy NT—=I LYo TWwWh, Fx v 7
EEMLHBEMA Y bT—2 &, HHEEZ AL
MRS A Y v T =2 TH Do FHIEE N L7t
2y M= BWKE LR WIRY . BRI 5
& AR O R L 5 T A S % - T RIENS
B S, BN ER SN S, LT, &
fukkpe 2 BLA720I121d, TO22004y FT—28
Wikt L7z~ 7 ABETH L, SNOHDMkEL 72~
T A% D &, FHMRAREREE G L 2w,

103

T MLk 0> v

BER R AR

(g NS = OV N S B3 MY 6 e g o S g A
FORDBOHMMELHIETH L. B/NEDHFIHTE
L. ZHOBIRIGE 2 5ME 0PI L Tt E
WIZ BN RIE S Y Y7 =2 1 2T T %0 <
TAREE T, BAMOL I ITAN T Y AOTHE
D E o TWBIENZ, B/MMEDOH 4 AHBKEL R
LT lwo. B/NMEEROE Y % L Tz
ANV TEAF PR LTVDEEEZOND, §
TbhHEMILIE. RANKL % 783 Uig M % 55k
1L L72Y . sclerostin & 583 L TH Mg % #H L
72D FTBHE2FTRL, HEGRZBMTHZETEY
TFY U TICHEE LTV AL D 5. il
BEHNEPOBEPTE LS, ZOXH =X LR
MAEMEST ST LITEETH S L. WL T HERS
RS, R3S iE RSN 2 5
D ANV,

bivbiud, B/MEREME 2 3 RITHIZT 8L
35 HEERE L. BAHEHiE (SPring-8. JEEE)
T X A ZE RS &2 WAL K% & & o LR
72 CHA%E L 72 (Biomed Opt Express, 2013)s 241 F
T, AW - A, 5 VIFEIERIRESVE Y
(PTH) #%5-% 0B AR 2, & 5 (2HB{LER
FHFIE S EOBIATUE S 7 A TH/MMER G ME
O %% BT UM L C &7, 2o X A
BRI X BRI FIERIE, BOIHMREE L B S
na—J, BT, HFSREs s 2L (EE
FEEMHBIZ ML — P 70MRICH L), fHEr
WRIZEELZH LN LR EORKNH L, il
TOBE/MER, HHME O 21T 720 ER %
FiEoO—o2THY, SFIELRIBANTPS Z &H
WREEIn 5, ABETIE. "RFTOARLE[AL BN
5. Ml E ROV THERT 5o



J. Oral Biosci. Suppl., 2013

EAIIEZ & 2 W A A
RO
WEERA Bl

SS12-4

o F e zE

FAXBEE M X 28I E B3 X 5B
WMDY 7235 » 2128 ) EOEE DRIz T
B, HICHLLEEFNEDbS> TS, ThET,
W o g g MiEsET e T B ETY
YIUDIRED, BEHLIMEVEZOND EEZD
NTWBA, ZOFEMITV T AW EAL v,
RANKL 35/l /b 2 " 2 g R+ Cch b 2 &
MH. AR BERERE LTERZEDTVWD, L
Ly ARV ANV OFHBRICBWT, okl
PHEFHE O XFL T b2 2 F TR
THolzo it FA 3 EHMHKIZH1T 5 RANKL 3¢
BLORAEZ T L B8R - a— <., 53,
F7- T A% EOMIEFIC I, Il DAE
N7 gHileshs, < RANKL 2383l L Twbs 2 &%
R U7z FMIRE72 0 2SR IC 30t % 56 % Iz
FHES Y AR L, BRI B2 R %
e UIRAT L7245 5. il RANKL 33, 2
N T RANKL offtigfifia & g s Twizg 3
MR EHA Mo —<HlLDE N %2135 2128 %
BaEhd ). BaMiEo stk g b oMz
HARBENTHWEZEPHLNI R o7z S HITEM
fds B 7% a7 4 ¥ 3 )V RANKL KIH~< ™7 X
AR LZEAR L OV CEINT 2 F2 it L 72 2R, il
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,

104

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



J. Oral Biosci. Suppl., 2013

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,

105

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,



J. Oral Biosci. Suppl., 2013

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,

106



	企画

