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W e SADOREE LEEGWREELRD 255 T
H5bo

LZAHT, K3OPIIHEEBREY ATy b [E5
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T BHI2IE, EITREPTERLTADLE, AoTK
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Invasive oral streptococci induce inflammatory response in
human aortic endothelial cells

Emi Nagata

Preventive Dentistry, Developmental Dentistry Center, Kagoshima University Hospital,
8-35-1 Sakuragaoka, Kagoshima 890-8520, Japan

ABSTRACT

Oral streptococci including Streptococcus mutans can gain access to the bloodstream and have been associated with
cardiovascular disease. However, the roles of oral streptococci in inflammation in cardiovascular disease remain unclear.
We examined the invasion of human aortic endothelial cells (HAECs) by oral streptococci and the subsequent cytokine
production by viable invaded HAECs. Furthermore, we evaluated the participation of Toll-like receptors (TLRs) and
cytoplasmic nucleotide-binding oligomerization domain (NOD)-like receptors in invaded HAECs. The oral streptococci
tested were capable of invading HAECs. The number of invasive bacteria increased with the length of the co-culture period.
After a certain co-culture period, some organisms were cytotoxic to the HAECs. Catalase and cytochalasin D inhibited the
invasion of HAECs by the organism. HAECs invaded by S. mutans Xc, Streptococcus gordonii DL1 (Challis),
Streptococcus gordonii ATCC 10558, and Streptococcus salivarius ATCC 13419 produced more cytokine (s) (interleukin-6,
interleukin-8, monocyte chemoattractant protein-1) than non-invaded HAECs, and S. mutans Xc induced the largest amounts
of cytokines. All S. mutans strains of various serotypes upregulated TLR2 and NOD2 mRNA levels in HAECs. S. mutans
Xc upregulated the intracellular TLR2 and NOD?2 protein levels in HAECs. Silencing of the TLR2 and NOD2 genes in
HAECs invaded by S. mutans Xc led to a reduction in cytokine production. These results suggest that oral streptococci may
participate in the pathogenesis of cardiovascular disease and cytokine production induced by invasive S. mutans via
intracellular TLR2 and NOD2 in HAECs may be associated with inflammation in cardiovascular disease.

Key words: oral streptococci, endothelial cells, cytokine, toll-like receptor 2, nucleotide-binding oligomerization domain 2
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Streptococcus mutans 1Z Z1UIE L TW5b, % { DR W5, B 21E Streptococcus sanguinis, Streptococcus oralis
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&1 OFELUYHKEOE FEIRAEKMERA~DRARE
IS FILE IR (h) (2B BRARE (CFU/ 7 = )V)
4 8 24
S. anginosus ATCC 33397 3 6 274 = 18 il
S. gordonii ATCC 10558 2%2 126 + 26 el
S. gordonii DL1 (Challis) 134 = 30 g se H a5
S. intermedius ATCC 31412 0 30 =38 el
S. mitis ATCC 6249 6 +2 144 + 38 24416 + 2754
S. mutans Xc 226 2776 + 164 12084 = 4184
S. oralis ATCC 35037 8§+4 154 = 18 27166 = 4720
S. parasanguinis ATCC 15911 6 =2 194 + 48 40916 + 4784
S. salivarius ATCC 13419 1004 + 142 8266 = 270 el
S. sanguinis ATCC 10556 4+4 50 = 14 17416 = 2362

PME = B (n=3)

B LS. mutans 1G5 5, Streptococcus
anginosus group 1 JJF % W 2 55" H &, Streptococcus
mitis/pneumoniae, S. oralis, Streptococcus gordonii,
Streptococcus cristatus 3 £ O S. anginosus group {3 %9
BAPSMILEN TS, BIIRELIL %, MR
%, PAEMEIIREEILIE 2 EOHARADILTIENDZ
D LEIROEINE 72 A8 OEALTH 5205, Bk
AL % B 2 & (& S sanguinis, S. mitis, Streptococcus
salivarius group B & O S. mutans™ HHH E N TV 5,
L4 iZ N F TOPSME & DESBE LA OB & @
BRZ SIS T 572010, BIEBRICB VTR M
Pht RS LT R Y o o 2 &
R, B ONIKEEEZFIET 5 S mutans O 95 57 K
T % 5N S. oralis DHKRFEBLHED SIEHTERA A
S XAV NZOWTHLEMI LT E . S mutans %1%
LoLdAH0O0EL KM, W2 HEORLZLTH
FOLWEERIC L - THEL % — K 2 WILE I B v
T, b bOILEHER» S b - & ISR SN2 M
TH B, Lizdto T O PBER LK 0 216 %
ORI, TR L B ERE IS X o THEIC D
B, BRE2ZTTOLHEEND 5, AFTiE,
eV O H BRI & 2.0 REOFESE, HEDO XA
AN 572012, L Y ERE & e FER
WAL &2 - TAT 5 72 RIS O W TR T 50 £
10O L Y HERE O v M EIIRNE M~ A
BEL A M AA VEAFERER LY, KiCbok
A b A A VEEEFERIE Do 72 S, mutans % H]
WC b MEIIRNECHIIBIC B %85 — ikt RO

(Nagata etal., 20117 X )

BEBLOTA M4 VEAENOBS 2R L2,

L OFEL Y EEE b MERRRZ R
A OREL YU HREDRARE

10O IELY Y HEE 2w, ZhZFhor b
BIRAE AN ORAREZ X720 T30 MR
Ml & L A & B> (MoI=1), 37T,
5% CO, F T4, 8, 243:5338 L, antibiotic protection
assay (2 & o THRANBICRA L72TTEL >3 KO
¥ (CFU) Z5Hl L7z (8 1). LHs2emER 4 KRR CI,
S. salivarius ATCC 13419 %% > & b EWRAREZ /R L
720 RIZ S. gordonii DL1 (Challis) & S. mutans Xc A3
WRARZRL, MoDPEL ¥ IR O R ALK
Mo 726 Streptococcus intermedius ATCC 31412 D2 A
3, BOLNLholz, WEERHIEL L1200
T, RATZHEEL Y ERREOKIEEML 72235 S
gordonii DL1 (Challis) (X 3L 37 BRI 8K ] T, S
gordonii ATCC 10558, S. salivarius ATCC 13419, B &
O S. intermedius ATCC 31412132415 18] ©, & MEIRA
iz #45 L7z S. mutans Xc, Streptococcus
parasanguinis ATCC15911, S. sanguinis ATCC10556, S.
mitis ATCC 6249, 3 X UF S. oralis ATCC 350371%, 3t5%
ZEFH24ARH T PEIRNEMIZ RG22 &4
{, BWERAREZRL:: CORDBRAZIERT 57
DI, BALTVWSIHELTWRVEEXRITSL I L
MHTE B ZEHEOUREROLEE VT, HENL —
PP TBIRE L (K1), HITRT LHIT, &K”
I Gefts SNSRI ISAR A LT 5 BR T A%
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S. mutans
Xc

S. gordonii
ATCC 10558

B 1 ErEARAEMRICEALIOREL Y BRE
JEN, R A L7z GRte) @ K8 MRAHIHE
T AW(%KM). A&7 — )L ¥ — 10um(Nagata et al.

2011 X 1)

A B

3 100

o

S 3o

i; 5 60

&1 S 40

2 * =

5 20

<

L i) 01 . - o

= ® 0 0.1 02

HE5—H (104 U/ml) H4AhF> D (pg/ml)

K2 H%5—EA)BLUHA+AHZT2 DB)IZLDEDE
A
WORAK(%) =4 b7 T DIRIMHEORALZZH
B/ A M5 Yy DIERMEORA LR x100(%)
*P < (.05 (B |3 Nagata ctal. 2011'” X 1)

RTE Do WISEHBILKEEZ ST HTHFA Y T —
Y REHIRINT B &, S gordonii DL1 (Challis) @t
N BRI BB~ O R ATRIZIET L7z (K24), F72
TIFIA T4 FA Y POERSEHET LA
MY yDEEMICHIMLZEED, S gordonii
DL1 (Challis) ®f2 AREIZIT L7z (K2B).

Feix PENIRMZAIL & L > B BRI O BsH
¥ (MOI=1) &\ ) &G A2 i, AR N
TRETWL I EPFRING, PROIIPEL 45k
PRSI EIN B ISR LisEd T 5 & v ) IR & FR i
L7cholehbTHD, SRIHVIZOEL ¥ HERE O
)b, 5 WARIZIEREIC X o T M EIIRM B AT & A%
BL, boldiWiFEENZR LD S. gordonii
DL1 (Challis) & - 7z, Stinson 5 &, S. gordonii
DL1 (Challis) A% A3 2 #@EfbKFE AT b B IR
MM RET 52 L 2ME L TwD, F4M0,
T H ¥ 5 —BIZ X Y S gordonii DL1 (Challis) @
v FEIRNEHANDR AP T L7228 &b, S

1L-6

- -8

o
1.

42189k (pg/ml)
AR (ng/ml)

E3 OFEL Y BREARALEENEIRMEMIEICETS
HANHAUESE

A, 8 IRERILRF R IS PUARIUIE L T2 D24 NI RTAE
B, 24WpR LR R2 I HUEALIL L T2 OB 24E R 78

#P <0.05 (Nagata etal. 2011'7 X 1)

gordonii DFET B BRI, WONEMIE~D
BEPCRAICHE LTV WRESH L, S 5ITY
A M7 Y DIZE o THORADIFITEEIZHNH]
SN ERSH, WORANIIINEMIZE Y F
HFA M=V ZAPEG LTSI EPHELEIND,

B. OFEL >V YBKEDY A b hA VEEFER

CIRE L 3R 25 e N IR N R Al 2 B iy L 7w,
DF D IEL VBRI & PUZAIIEAT A L Cv 5 4t
TToOe MEIRMNEMBIZBT 254 NH A vk
%, )T I¥ 4 L PCR L ELISA #CTHiET L7zo Al
LR (K1) THMHL MM B8 L ewvng
PECOMEL Bk & e MEVIRPIEZAIIE % 8 KER B %
WIE2ANE R L RE AR U726, NI B 5 1L-6,
IL-8, B XU MCP-1DFEEFEIIRD SN o7,
L Ladss, SIEfH 5 224 LR 381212, $T
EPWEIC L 5 THEMIBIZEA L TR WEZIER S
&, BALZZHOARELETE BIREIC LTI
LOH A bhA COFEEERRRDL L, 8RN ILE R
WCHUERVLEL LT 8 & IC24R 3 L 2234813, S
mutans Xc, S. gordonii ATCC 10558, 1 X O S. salivarius
ATCC 13419%° (IXI3A), 245 I 3E5; 214 (2P AL
LCXSIZ24M5 MR L 23A1E S mutans Xe 2% (X
3B), WML LA M4 v OREEEZFLEL 72,
2415 B B AR\ PUAE AL L C & S (224 RIRE 38 L
7236 D S mutans Xe DI A N H A v EEAFEREIZH
L<, PEMIICET 5 IL-6, IL-8, MCP-19 mRNA
B (B4A) B X T v o587 A (X4B) 13RIy
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O = N w

&3

IL-8

mRNAR (f&&71k)
AR (ng/ml)

oNvhrO®

B M (h)

B A0

4 S mutans Xc BMRALZEFBIARAZMARICE 1TEY
ANHAVEEDRFNEL

A, mRNA EOZAL B, ¥ v/ir &%k, A, FEHH
BN 5 7%, S. mutans Xc 232 A L7z NE2AIIE. *P < 0.05
(Nagata et al. 2011'” X )

HIML CTw 7z S. gordonii DL1 (Challis) (&, MOI=1000
TLRE R LB 28 P2 IS HUA R PE L T & & (2245 [ B 28
L72ais, WM S A S A4 v OBk % i5E
L7z

IL-8& MCP-LIZZ N NUfFHhER B K O HLER D A
FTdh ™, IL-613 acute inflammatory phase proteins
ZHIE L T OB REA & <P PRI
BOWTRBALLZOPEL YHERFICL > TREAEFLIN
7oA b A U, GDIMEREOIE, HEICES L
TWBIREMEDSH 5, HFHITREEF, ZhoodA b
HA VD, BALLZOMEL Y HEREIC L - Tl
BN THD, A M IA Y OREAZFET L ONE
LB ERMICE L Cid, BAMEEDSZ VRSO
B A MIA VEEEFELZZEH,S, NEME~D
WORAZHA b4 VEALEREICHbo TS
EDHEM S NG, FFRLTHA bA A UHREES
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Prospects for alveolar ridge augmentation using transplanted

maxillary/mandibular bone marrow stromal cells

Fumio Suehiro
Department of Denture Prosthodontic Restoration, Kagoshima University Hospital

ABSTRACT

The transplantation of bone marrow-derived mesenchymal stem cells (BMSCs) originating from the iliac crest, promotes
bone regeneration; this method has already proven useful in clinical studies. We have conducted research aimed at the
development of alveolar ridge augmentation, via transplantation of maxillary/mandibular bone marrow stromal cells
(MBMSCs). In this article, I report methods for use in cell culture and subsequent evaluation of cells, in the context of
alveolar ridge augmentation.

Low-serum STK2 culture conditions might be useful in promoting MBMSCs proliferation and osteogenic differentiation.
This method requires a lower volume of autologous blood collection for cell expansion, relative to conventional methods,
thus reducing the burden on patients.

Eleven transcription factors were identified that were specifically induced during early stages of osteogenic differentiation;
subsequently, 11 respective siRNAs for these transcription factors were transfected into MSCs and further examined.
Analysis showed that several of the transcription factors suppressed osteogenic differentiation of MSCs; thus, interaction of
these factors might promote osteogenic differentiation in MSCs. In particular, factors that suppress osteogenic differentiation
might provide negative feedback during attempts to promote osteogenic differentiation. We suspects that ZHX3 may act later
than RUNX2 and may be located upstream of Osterix in the MSC osteogenic process. Thus, ZHX3 may be useful as an early
osteogenic differentiation marker.

As our research is translational in nature, further research is necessary to bring our research to clinical settings. Therefore,

we aim to rapidly perform clinical research and deliver regenerative medicine to patients in need of bone restoration.

Key words: regenerative medicine, maxillary/mandibular bone marrow stromal cells, alveolar ridge augmentation
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Dentin bond strength of the universal adhesives with nanotechnology

Aiichiro Katsumata

Department of Restorative Dentistry and Endodntology
Kagoshima University Hospital
8-35-1 Sakuragaoka, Kagoshima, 890-8544, Japan

ABSTRACT
With the recent advent of many 1-step adhesive systems, clinicians' preference have also been shifting to these systems in
the clinics. Most of the 1-step adhesives are universal adhesives usable either in a self-etching mode or in a total-etching
mode with a prior phosphoric acid etching step.
And, the application of dental adhesion materials is extremely useful in promoting regenerative medicine of dentistry for
hard tissues. In late years, nanotechnology is one of the technology attracting attention most.
Amongst the synthesized nanomaterials are the colloidal platinum nanoparticles, a colloidal suspension of nanosized
platinum particles in water and with sodium citrate as a protectant.
Colloidal platinum nanoparticles has strong removal ability of the active oxygen, and an antioxidant action is expected.
Colloidal platinum nanoparticles is added in a health food or cosmetics as a next-generation antioxidant material and is used
generally. Besides, the study to apply it to the treatment of cerebral infarction and the oral mucosa disease advances. On the
possible use of nanotechnology to improve dentin bond strength, previous study showed that the bond strength nearly
doubled when 4-META-MMA/ TBB resin was used in combination with colloidal platinum nanoparticles. But there are few
studies that used together universal adhesives with colloidal platinum nanoparticles.
The purpose of this report was to investigate the effect of colloidal platinum nanoparticles on dentin bond strength.
This report is the brief explanation of our research: dentin bond strength of the universal adhesives with nanotechnology.

Key words: dentin adhesive, bond strength, colloidal platinum nanoparticles
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Alzheimer’s Disease

Cognitive 1

Eiicon ‘ Mastication

1. To examine the effects of Alzheimer’s disease
in masticatory function.

2. To clarify effects of Alzheimer’s dise:

the neurodegeneration trigeminal nervous system.

Materials and Methods

Alzheimer Model mice: 3: 'Wild type: CSTBL/6

1. Measurement of cro gth

)
3. Immunestaining anti-amyloid beta
anti-phosphorylated tau
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