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The Effect of 3D Printed Polycaprolactone Mem-
brane on Bone Regeneration in Rabbit Calvarial
Defects

P-01

Yeol-Yeong Song

Keywords: Bone regeneration, 3D printing, Polycaprolactone, Guid-
ed bone regeneration, Rabbit calvarial defect

Objectives: To evaluate the bone regenerative potential of a three-
dimensionally printed polycaprolactone (PCL) membrane in rabbit
calvarial defects compared to a commercially available collagen mem-
brane.

Materials and methods: Eight white rabbits were used in this study.
Four circular defects (8mm diameter) were created in the calvaria
of each rabbit. The defects were treated with (1) 3D-printed PCL
membrane + bovine xenograft, (2) collagen membrane + bovine
xenograft, (3) bovine xenograft alone, and (4) left empty as control.
Animals were sacrificed at 2 and 8 weeks. Histologic and histomor-
phometric analyses were performed to evaluate new bone forma-
tion.

Results: Histological analysis showed that the PCL membrane group
exhibited more organized and extensive new bone formation than
the collagen membrane group at both 2 and 8 weeks. Histomorpho-
metric data demonstrated significantly greater new bone area in
the PCL membrane group compared to other groups at 8 weeks
(p<0.05).

Conclusions: The 3D-printed PCL membrane showed favorable bio-
compatibility and mechanical stability, enhancing new bone forma-
tion. It may serve as an effective alternative to conventional resorb-
able membranes in guided bone regeneration.

This work was supported by the National Research Foundation of
Korea (NRF) grant funded by the Korea government (MSIT) (No.
RS-2023-00222390).

P-03 Minimally invasive surgical technique achieves su-

perior outcomes compared to conventional flap in

crown lengthening: A case series
Valencia Audrey Halim

Keywords: Functional crown lengthening, Minimally invasive sur-
gery technique, Modified papilla preservation technique, Soft tis-
sue maintenance, Periodontal microsurgery

Introduction: Conventional crown lengthening with secondary
wound closure is commonly performed in the interdental area, but
often leads to discomfort, delayed healing, and papilla loss. Minimal-
ly Invasive Surgical Technique (MIST) offers a solution with re-
duced trauma and better soft tissue preservation.

Therapy Plan: Two patients underwent functional crown lengthen-
ing. Case 1 (30-year-old female, tooth 15) received MIST with Modi-
fied Papilla Preservation Technique (MPPT) flap design and 3mm
bone reduction. Case 2 (40-year-old female, teeth 25 and 26) had
gingivectomy followed by conventional sulcular flap and 2.5mm
bone reduction.

Process and Result: Case 1 resulted in preserved papilla and no
gingival recession. Case 2 exhibited significant papilla loss and black
triangle formation, leading to unfavorable crown morphology.
Discussion: Conventional sulcular flap often causes gingival reces-
sion and delayed healing, while MIST enables precise tissue manip-
ulation, better vascular supply preservation, and faster healing with
no recession. The MPPT design helps maintain primary closure in
the interdental area.

Conclusion: MIST offers superior esthetic outcomes, minimal trau-
ma, and enhanced healing, setting a new standard for crown length-
ening procedures.
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P-02 Significance of Vertical Implant Positioning Relative
to the Adjacent Cementoenamel Junction on Peri-

Implant Bone Loss

Yeon-Joo Ha

Keywords: Cementoenamel junction, Diabetes, Peri-implant bone
loss, Smoking, Vertical implant positioning

Objectives: This study aimed to evaluate the effect of vertical im-
plant position relative to the adjacent cementoenamel junction
(CEJ) on peri-implant bone loss and to assess the influence of pa-
tient-related factors such as smoking and diabetes

Materials and methods: A retrospective study was conducted on
104 implants in 61 patients treated at Kyungpook National Universi-
ty Dental Hospital. According to the vertical position difference be-
tween the implant platform and the adjacent tooth’s CE]J, patients
were assigned to Group 1 (<4mm) or Group 2 (>4mm). Radiograph-
ic bone levels were assessed using panoramic images, and clinical
variables including smoking and diabetes status were recorded. Sta-
tistical analysis was performed using Student’s t-test.

Results: Group 2 showed higher mean bone loss on the mesial (0.7
mm, p=0.034) and distal (0.95mm, p=0.31) sides than Group 1.
Smoking significantly increased bone loss in both regions (p<0.05),
while diabetes and jaw location showed no significant effect. Com-
bined smoking and deeper implant placement led to greater bone
loss.

Conclusions: Although CEJ-PL distance alone was not significantly
associated with overall peri-implant bone loss, vertical position and
smoking status together impacted outcomes. Proper implant posi-
tioning and regular maintenance are essential to reduce bone loss
and enhance implant longevity.

P-04 Clinical Management of Posterior Restorations by

Maintaining Biological Width: A Case Series Report

Gheta Anggun Anggana Putri

Keywords: Crown Lengthening, Biological width, Supracrestal tissue attachment, Os-
tectomy, Gingivectomy

Introduction: Functional crown lengthening is a surgical procedure that increases the
clinical crown length to improve retention and maintain periodontal health before pros-
thetic restoration. In cases where subgingival margins are present, maintaining ade-
quate biological width is crucial to prevent biological width violations that may lead to
chronic inflammation or periodontal disease. The objective of this case report is to opti-
mize posterior restoration by maintaining biological width.

Case Report: The first case was a 44-year-old female patient referred from Conserva-
tive Department of RSGM FKG UI after performing root canal treatment on tooth 16.
The second case was a 50-year-old male patient referred tooth 15 from Prosthodontia
Department for the installation of a dowel crown on the tooth. In both patients, clinical
examination revealed that the cavities were at subgingival margin. Two patients un-
derwent crown lengthening procedures to expose sufficient tooth structure for pros-
thetic restoration. Radiographic and clinical evaluations, including periodontal probing
and hone sounding were done to determine the necessity for surgical intervention. The
procedures involved gingivectomy and ostectomy to reestablish biological width. Surgi-
cal steps included full-thickness flap elevation, selective bone reduction, and careful re-
positioning of gingival margins to ensure a stable periodontal environment. Postopera-
tive care involves regular monitoring to evaluate healing and tissue adaptation.
Discussion: The postoperative outcomes showed effective healing, reduced gingival in-
flammation, and proper tissue adaptation. The combination of gingivectomy and osteot-
omy successfully restored biological width, ensuring periodontal stability and optimal
support for prosthetic restorations. Maintaining at least 3mm of biological width is cru-
cial to prevent periodontal complications. Proper margin placement and periodontal
management are essential to minimize plaque retention and inflammation, highlighting
the importance of crown lengthening in achieving long-term restorative success.
Conclusions: These findings confirm that functional crown lengthening is a critical
pre-prosthetic procedure for ensuring restoration success, particularly in cases with
subgingival cavity margins.



P-05 Enhancing Predictability in Periodontal Therapy
using Minimally Invasive Surgical Techniques: A
Case Series of Severe Periodontitis

Claudia Isabella Hotmidatua Simanjuntak

Keywords: Minimally invasive surgical technique, Periodontitis,
Regenerative therapy, Guided tissue regeneration, Open flap de-
bridement

Introduction: The Minimally Invasive Surgical Technique (MIST)
aims to minimize surgical trauma, preserve soft tissue, and enhance
wound stability in periodontal surgery. This case series aims to
demonstrate the clinical outcomes and benefits of MIST to treat se-
vere periodontitis.

Therapy plan: Case 1: A 54-year-old female patient with generalized
stage IV grade C periodontitis, probing depths (PD) of 1-7mm on
teeth 43-47. MIST regenerative therapy was planned. Case 2: A
68-year-old female patient with generalized stage Il grade C peri-
odontitis, PD of 1-6mm on tooth 31, 32. Open flap debridement with
MIST was planned.

Process and Results: Case 1: MIST was performed using a modified
papilla preservation flap, xenograft, and resorbable collagen mem-
brane. Case 2: MIST was performed using a single flap approach.
After 3 months, PD is 1-3mm, no bleeding on probing, radiographs
showed improved bone fill. Gingival recession increase was limited
in case 1 and absent in case 2.

Discussion: MIST offers advantages such as reduced postoperative
discomfort, faster healing, and fewer complications. This tech-
nique-sensitive procedure isn't suitable for all defects, so cost-benefit
considerations are essential for successful outcomes.

Conclusions: MIST is a beneficial approach for treating advanced
periodontitis, providing more predictable clinical results and better
patient acceptance.

P-07 Managing horizontal bone loss in posterior teeth
through resective open flap debridement: A case
series

Haluanry Doane Santoso

Keyword: Periodontitis, Open flap debridement, Horizontal bone loss,
Deep periodontal pocket, Surgical periodontal therapy
Introduction: Periodontitis frequently causes horizontal bone loss
and persistent deep pockets, especially in posterior regions. When
non-surgical therapy is ineffective, open flap debridement (OFD) is
often necessary.

Case: Case 1: A 34-year-old male presented with spontaneous bleed-
ing and discomfort. Probing depths were 7mm (tooth 24 distal) and
5mm (tooth 25 mesial/distal), with Imm recession. Case 2: A 66-year-
old male reported asymptomatic swelling and purulent exudate.
Probing depths were 5-6mm (tooth 16 palatal/distal) and 6mm (tooth
17 mesial), with 2mm recession.

Proses and Result: Following supra- and subgingival debridement,
pocket depths remained unchanged. Open flap debridement (OFD)
was performed in both cases. Postoperatively, Case 1 showed prob-
ing depth reductions to 2mm (24 distal) and 3mm (25 distal); Case
2 showed 3mm (16 palatal-distal, 17 mesial). No bleeding on probing
was observed in either case.

Discussion: Persistent deep pockets in areas of horizontal bone loss
may sustain inflammation and risk further attachment loss. OFD of-
fers direct access for effective debridement. In this case, surgical in-
tervention was crucial for achieving periodontal stability.
Conclusion: These cases demonstrate the benefit of OFD in achiev-
ing periodontal stability when non-surgical approaches not effective.

— 147 —

P-06 Smile Harmony Through Different Approaches:
Open-flap versus Minimally invasive Esthetic Crown

Lengthening

Karina Natalie Kuntjoro

Keywords: Esthetic Crown Lengthening, Open flap surgery, Mini-
mally invasive, Supra crestal tissue attachment, Chu's esthetic gauge
Introduction: Anterior esthetics are key to a pleasing smile. Tooth
shape, gingival contour, and color contribute to smile harmony. Es-
thetic crown lengthening repositions the gingival margin and re-es-
tablishes the supracrestal tissue attachment (STA), especially when
guided by tools like Chu’s esthetic gauge. Two common techniques
include open-flap and minimally invasive surgery. The open-flap ap-
proach gives direct bone access, while minimally invasive tech-
niques result in less morbidity and faster healing.

Therapy Plan: Case 1 - A 32-year-old male with gingival margin
asymmetry, buccal exostoses, and pigmentation underwent open-
flap crown lengthening with osseous reduction and recontouring
from teeth 13-23. Case 2 - A 35-year-old female with a history of or-
thodontic and veneer treatment required crown lengthening with 1
mm of osseous reduction on teeth 14 and 24.

Process and Results: Both cases showed improved esthetics. Case 1
had moderate inflammation at one week but achieved gingival sym-
metry. Case 2 healed faster, though slight asymmetry remained due
to limited visibility.

Discussion: Technique selection should match the clinical condition.
Open flap is suited for extensive bone reshaping and exostoses; min-
imally invasive methods are better for minor corrections.
Conclusion: Esthetic crown lengthening is effective when tailored
to the patient’s needs.
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BEPEDIEAC O %055 2 & (Dent J 12, 16, 2024) X045 1-2 B O i
B R ME O SR ORI BT A LG L, 22T,
i H > F 75  DWEE  e & PERIC O W TG L 72

[0 %3B L0h 3] SBREEORSEH 2424 2 412, RO
Fr VT AL, WEEOVERIIERRAEAEE (SillHa, 7—2 1 1)
ZHWTHRE, MErHAEAT (SPSS 30, IBM) %02 7. MEEHAS
FEEME IS LR, BRYERE, flipe, QmEk, & o278, 7rE=
THMETRETH %o 5B, MBI IR OB R ELE L L,
ARERAGHMELAT R AZOH (ERB-C-885) #f# T\ 5,

[#E5] BHEH 242409 b 214% & F4EH 38 % OMER O 1L 1EH
) OEFEHBHIMLT LT, EFH244OMEEROEIX, &L
B, EEVEEE, HIMiER, ¥ VX2 B, T UEST CHERICHNAR
WHIML7: (p<0.05). BFEHORAMBIIEFER TGRS
(p<0.05), BAFHi%k & MR OMIRTH 2 & LB (r=0.148, p<0.05),
Fisk (r=0427, p<001), ¥ ¥/$2% (r=0318, p<001), 7 »E
=7 (r=0153 p<005) &, IEOHEZ D,

[535] AREFICBWT, MEHIEER O & W E P S 57213 T
7, MEEOWIRODHBILZ IR T Wz, £ LTI OMEREOMIRD AL
X, WEDS WD H D EEZ SN,

g | HHRBLINA K B IS o\ T

F—v— F R A 28, M, 16STRNA

[#3] I 0% DITLRIIB VT, 75y ¥ v ZEO % L
WO RIEDTRD 5NAHo S 5HIZ, MR OB O RE TR B X Oh
WICHEERZ RKITT EEZONTWD, R ITIR - W, IRIEOK
BRI, AEURBIE B A 2 O FE - HEATICBM T 2 N T2 I L, TB) -
BIHICO R 2 AT TH b HEROFERLIC X 2H5E T, 4T
JR 5L B 1A 95 0 JEU IR T4 1 Prevotella intermedia D & A%EH ST & 72
A%, BUETIE, BN IOV T, BIEFICE ML
MRRDUHEIS e > T & 720 AWFZEIX, 16STRNA % FWVC, ARURRY
BRI A A ST A2 L2 HME LTV,
[5EE] AR IS S0 A A & @ & U7 IR B A R & A0 B S0 i Y
R OBATEB XL OWEAR 7 v b5, R=1N—=FRA ¥ FTHIFHO
FT) T ERITG, S5, HER - EARTRICHEEBMA S
TN T RIS, R=X=F A ¥ SR ODNA il -
MRL, ¥—27 T4 —THRANY, MEOFLFEOR WM, o
KEVESRAT, BERRVEMANT, B XU, LEfSe T 247\, IEURE M o A
KI5 M OMEE 1T 720

[fEH B L OEL] 20K, Prevotella intermedia LA O #E oMl
WOMGAHEN SNz ZEOMB OS2 S, IR R o R
DAL LETH D LEZLND, 5%, SOHITHREEERRL, M
WDr7 7250 ¥ 74w, Ml s LTORSIZoWTREZTT)
VDD B,

— 150 —

P18 =2V MERUMEE IR G- 2 B S O AT

WA #r

F — 7 — N ! Lactobacillus delbrueckii ssp. bulgaricus OLL1073R-1,
I3, B-defensin

[Hi] 4132 F TS, Lactobacillus delbrueckii ssp. bulgaricus
OLL1073R-1 (OLL1073R-1#) THEEL7=3— 27V FOEIUI LY
ME R IgA LRV EHAT A 2O L7z, &, Ma—27u
I S T OO PR P E G- 2 5 5B 2 B L7z,

[J5#:] OLL1073R-1#F6EES — 27V b % 45 HHLELL T 5wl il i
WEH40%, I =270 M2 ERL T RWRE 13 %2 BRE & LT,
T LR ORI ZAT > 720 HEHOMBHERILEZ ]I — 7 >~
=TT L 720 M OB Y E 1L ELISA S THIlE L 720

[#5 5] WEdfirh o B-defensin-2 + B-defensin-3 7k ElE, I — 27 M E
HEECEEA D Sz (p=0.02, 0.0009). & WD Fusobacterium
animalis WL, 33— 270 MERECEMEZ /R L7 (p<0.05), N
ADT7 ARy NI = ENTOER, 3 — 70 MRS EAGEEGE O
fEH %, PB-defensin-2 « B-defensin-3 + Lactoferrin 2#s 7 i, 5 &t
D Lachnoanaerobaculum J&, Ruminococcaceae G2 3 X O Haemophilus
BB R 5 2 Tz,

(%2 L] OLLIO73R-1MRCHEEL 72 3 — 7 v b OREFEIUE,
WHOTF 4 72y VRSS2 TR, ERGEESED T E
E AT S0 EEE I L. S 5102, R CIENICES T
BHHEAEWOBIMIEE L 525 2 LAVRB S Nz,

P20 | ETMOBEROML 51 5 EIon T

W 3

F—T—F @7, wERE AYT~ oA, R
[Br] BiE% L Bzl OMEIES OB TREN TV D,
FHFE T, MAERZMRE L2WgER & CREER T Lzl okt
A% AT CTwd, L2 L, KEMOWEREROMBICHET %W
A%, 2025 E R RN A TIRBLT- M BT % 8 O BRI
WZOWTHEIIE DR R 2 TR L72e AlE, FEFHERZ VT,
TN (BTFROW) 250729 7 E B2 %, WHOMEE
T-OWRIH S AW L OB ZH S22 % 2 & % HIYICHTZE
Bfio 7z,

[WFge 5] HiiBHsE D wRHEBEIC @B L TW A BEEDH 5, KL, B,
BT, BT XCHA—0BHITICEBE L TW 2 HEENRE L Lz, #
FOZIE BB O SR E AR A N 2, 45, PRI, WU, BRI &
DR T — & & H\ 7z SEHENTICIE, WL B K O o BOP
Bk, 2 L CmBlomE~AS v b 4mm L ok & BT R O
DR v b2 dmm P EOREOMIZOWT, ATV Y DJE
AR % R 720

USR] RFRIE62KIET, FIYEMIZCBA89)%, BEBl441%, BT
2457%, W25 Th o720 AE T ¥ ONAMAHBREUZ, 0 %)E
By F284mm P O E B R OBROBE AR 7 v b A 4mm P
DOWBICBWCHERMHBEEZR L2 (BT 0394 4 :0492),
[Z5% - #E] BB 2EEW L 2OV, BEE BRI RD
RCHIBIAURIE Sz, SHORICOWT, 2 O BHETORER YR
FEONS, L) RBEOBHEBOGHT BRI FETH 5,



p-21 PR BN L2 & B & MigiRA VT A RO
B O

E

F—7— N, GEEME, v AR

(2] s (AR W %) ORBIE, B IHAKTEIRN
HEOYAZHTO—2L LTHRBEN TV L, ZOFRIIE, HhIEwH
JEGHIE D8I T D B Porphyromonas gingivalis (Pg) A FERE 2
R RITTWRENZEZ SN T WA, LA L, SR & RIE - &I
HARTR Y & O BYEE % ST B BARI 2 00T A B = X A iE R
IR STV, AR, 4 5 L2k MRSl (TS
ML) HRDOMIEA VT A4 Flid, ZOXH =X LD A %TE
FNERYEL EMES NS, R TIE, 2DB L U3DE#REH
W, PgWiZ &t dEmEMELs e MEEMRB X O Vi /4 F
WZRITTEEIZOWTHE L7,

[FBR] k0 SRR I8 D 3% % JEMli 9 % 7200, 2D K338 L7z TSHINa S
JODF Lz Malgr VA 4 FZ2H VT, PgizBE#HE L7,
2DFERTIE, TSHL QMM KB & ORI RE O 24L& 30T L 720
SDEHERTIE, b MEBA VAT ) A4 FICPgBZ2WBHEL, BERED
FEAH &R L 720

[ L £ 5] PeWiEHESLO TSHIRTIE, PROPgHTH>TH 48
BRI IS SRR IR L £ e MRiEE LA 4 FIiZPg
WABEE L2k, ST 7TREVHEMKAEWICHES R, Vi
4 FIEBICESEE A RIS e N E B oTzs TNHDORERENS,
Pg W OBETEIC X U Iaf ot U CAHERIEH 2 " 3 W hEMEAVRIZ S
72

oz | MG & KA A ORI B9 % bR RS AR
ANOBHI L O WA

BISE - BoHr

F——F o JERELRER, KosA, FERERA

[Hr] J4E, HE R EMEM R o 12 Td % Fusobacterium nuclea-
tum ASKIG S A D FHE R AT IS L T 2 W HEATRIE S LT
%o LU, FESRFHRERIEICI U 2 RBEE~OF M - BRI, o
ot & %nd 2 CITEFHERR L OB D 2 WEREHE IR
LCw2 el SN D, RIFZETIE, JERELREERE X IR 2
AT % G 2 7= B A B 3 5 BUIRITIR & 2 ot ik 2 fE L
720

[HEE] Bk %4 X 2 W ERBE B3 5 JE AR B 50 4412 %t
L, BRIERX A 8 U7z K0S AT il B3 2 BGHLIR IS D v CliERe
BOT o — VB ERIT o 720 AIFZEIE, 2024 45 BE O R 40F kL
KRBT, BN ER RIS R RS MR H S (W
2501-041) DARFEEFCTEKEL 72,

[ X O£ 48] ARIERIZ86% Th o720 HHEHTOHE &
DI O VT, RS O BRAE Tl v 282 o 720 BEE T
T35 C OB E R B OIS S G R E AL A Ad R > TR B3, BH
LTI R B E U723 iR E M2 1o WG 2 3 5 4%
KHEA3T%, 12%1CE L F D, WA E KB A L OBHETEANOR
i - BHRAHDAIE L TV BIRWDRIE SNz —F, FiEphEok
MR NCEMRZ Z5EICT 27 — A3 74% 12 R, HEEH~0
Hikl I ol TNOOHENS, HWEHERKICB I 2 KEASAN
DE S 7 L IR & IR O HIE ORIz,
SRS BT B L MR HEBCTT O F5 92 % 3l U 72 A0 HL PRI &R sk i 70 5
- oL & PRI ZHETOMY MAPEELEZ 5,

— 151 —

Dop | SRR S A 2 BB T 00 i R A
FAE) A7 AR T S5 FEEICDOWT
%

bl

S

F—7— F AR, RN, A

[BA] BERIR VSRR TH 5o HET 2 & BN B A
AL, BREESOAGIEZTIZREI T, HEELERBEOAIEDL
DTH Y, BRI B b 2B R R A AT ) & BERIR ST
DT EDPMENT WD, A THIMEGC X 2 ICHHEREE T THbALC
AR THINT 50 F 2T, FEMEIRIE O i ok i 2 B B G A
17w, IBFETA TOTBMMB KRR, J9E, BN ICBES 5 R o%
b2 WD 7012, TBREENS X OEALAN R 24T - 720
[Jig:] KRRz 2 Lz BE4% (6579m) ICAEEET%
BEBIA 7 — Y ORI R MM (PISASE), BN A 7 —
TEROIEEEMNAE KL b o sEt~— 72— (CRPE), i
AR (7 L7 F =), BRIEICEIE T 2 3542 (HbAlc) il L7z,
(B R E E & - AKRE S« 4083-1)

[ & 252 SREEAHEN B O TR 4mmBOBEEEr v F o
B RN L7z Z 2 CTHEIEARGHRO B O BTN 2 THREA
B F THEME L 72061 D 750 72 EREFI Ot G O B T LR L 7245 4,
PISA, 4mmi@AR 7 v b, FIMERBICH B2 MA 05380 541, HbAlce
DD % BD 7z, BAMAE B L7 L7 F = VI3 %20
Birotze SRV VIRV S OOIEFERFERE TH WEGEE
179 & HIERE D % 2o HbAlc b A 2 B 72, Zhik
D, EANTHHEBEEZIT) 2 L THbAlc Z W L VIZED Z
LEASTE, IMERITAE ) BRI ) A 2 BN T & B REMEDRIE &
N7z Bk, BAEETHOERLH Y, #TKE, BN - EFET
Hbo

p-24 BREB IR (GCF) o7 AR F VBT I/ b
Ty A7 xT—¥ (AST) %ML ~—H—&F
HLHREFHRAF v MBI B AST IIEA i LI
iEgnZ (2PN ]

F—7—F: hREBEE (GCF), TANTIX VBT I/ bV A
7 x5—+% (AST), HiEHHRLE

[H] SEMEERAE R EICHE T — T2 W7y v F X2 b L
N ETu—EryZEoHIm (BOP) 12X Y HESIhs)s, HIRo
WRERRBOFEAHETEDZLO0, SHOBBIEHMEICHET 21
WO NBTVE VS IE N D D, FIT, RAFHEHICL Y B
TR IAEAE U722 B IS GCF R ) AST I JEDS LR A 2 LICHEHL,
AST & OFUGIZ & 5 il 2L C ok JE 0 O RED TR T & LA ¥ v
b PTMF v b & B L7z ARFZECILAE 4 o B AL O 280 R
ZRE L7z B2 DR AST % &8 i8iA%, PTM ¥ v b 2efit4 2
FIGHEWE (L-v A5 4 ¥ 27 4 Y —KHW (LUFCSA)) &KX
o L7zB o i ZE b o 28 % f A L7z

[MrELE J7:] PTM ¥ v b OREECTH 2 BiaT (AST REAETR)
LTNVE I V- AFH RN VAT IS (FAFGATFAY
) ZRAL, it o ASTREOHERZ/FER Lz, PTM* v b
FERCTC db B R IASE b L A NSRRI 2 06 T LICIRMb L7288, &
AST IS U723 T LT, Mmoo miiZ it (AST & CSA
DOROGHEEE) 2@ (VSS 7700 (HAEAASE)) #HwT, LY a’
b* & il L7z

[ E £5] ASTIREDSWERIZE, M I ML Luaig
1% /R L7zo ASTEEASCSA O 4R BB G- L, AST i 1200
uIU i, 84 BICaiZ b h L7z,

[#7%] PTM ¥ v bid, GCF o> AST 4% & 3R L 5 IRAE % i iR
THIENWMEETH S, Wi 70— 7k, BOPLOMARIZLD,
B OB % AR, EIETINI RO —BhE % Z LIRS
%o




WREBOH 2~ —H—E LTDOREYATA ¥
(Hey) fEoA HITE

P-25

K#r i

F—J—F:FXEYATA ¥ (Hey),
IE

[Hi] FEYRAFA ¥ (Hey) 37 3 /BoO1IMT, 8B HE L
A S S BRI LAE R A VIR 2 7 & DR OERRIN - & 72 5 2 LAY
WE2LhoTnd 7w, BIRMILED ) A2 Filllv—h—& LTH
GRS T b, AW CTIRIMEE Hey O ®EHR~— A7 — & LT
A2, M4E Hey fif & oR R0, S 2 255 L oMk E G L7z,
[FkE - D] BEBRE AR R KBS L v ¥ — % 2B &S h,
WP HEATF B NIz 1004 & R G & Lieo Sl OREHES I O BATIH
H & 1% Hey fifi i 22 & o LAk Me A 2 T L 720 A ETH#AT 1X Spear-
man DA A BIRE Z M L7ze 7B, RUFFEIZRAR B2 m
TRHEOKRREZTFE L7 FFHF5 0 40373 %5) 0

[#5 5] BERHETTF— I DBETEH 5 TVD ABIE82% (B 454,
Ltk 374) Tholoo BHEOTIEELS5.0 + 1005, LPEIE55.7
279K Th otz MPEFFTH LTS, B TIEHey &
#z K Clinical Attachment Level (CAL) 254 &z MBI M 2R~ L 72
(p=0.053)0 & 512, PERNCEIMRZ < Hey e F v — v U EAERR B
BEICHEEEZ ROz (p<0.05).

[#22] HeyEZMiWmEBEBRLTEY, HEMICBLEN DL, 4
A OFFTTEH, BYETHey lAEEICE <, THENOMAIEH Tl
KCAL & Hey AR 2 @10 55380 & 7z, 4 NdEHE AT
WM ZER G E L7720, Hey AR WAL D e dro 720 SHIEN 5
ZEWIL, WETLILENHLEELR D,

B, I E, BIIRAEAL

BRRRRRIR 7S T A — & — (Z WS % B4 LR Bl
MR T OME

pP-27

AL

S

F—7— F A LEBMEEETF, 7 AaF 2, FDC-SP

[ )] #46 RS ETOT7 AaF Y (AMTN), +—4% 24 (ODAM)
B L UFDC-SP 13 # A O SAEME (2 Z DFEBLAEM T 5 2 A H ST
Who UL, HEROER ST A —% L OBERAETH 5. AW
Z2TIE, SPT UYL ] 28 % O WEE 2 SR L, 366 b Bz B i 1%
FHEHA L SRR ST X — & L OMEYE R BEHENT L 720
[1RF& i3] AR K SA T s 25 ok B (sl b 5 5 SPT JUH % 5 52
W2, MECPRIN, B, s X OESEER AT o 720 B
JEREE AR A T — 5 0 6, W LR R (PESA), 8 4o 28101 Rg
(PISA) # % L 720 $RELL 7zMEHL A 5 RNA Z i1} L, Real-time
PCR %475 720 $A LRz B {R T-BE O mRNA L ~)L & Z R
T A =5 L OOV, HBERBOS B X 0TS & 4T
FRA L 726

[ e 222 101 ZOBEIRNRE B o720 ZET < VIEAMAHIBEARE
ZHEM L7248, AMTNIZBWTILIB, BOP¥, PISAB XA T —
VHEEOMT, FHOIEOMHBMMRE ZS 7. FDC-SPIZPISA & 1E
DB, FId o KBS & O Eichner ® 73 TR OB BR % #Ho
726 ODAM L [fFR/ST % — % . TIRAEEMBBRE 257, &
NODEKNT A — % % HIWER, #E LB E s T %2 3HHEKL
L CEEVHSH 2 4T o 7285 %, BOPFIZH W TAMTN & IEOHM %
72, PISAIZFDC-SP 3 & OFIL1P & DM THVIE O % 3272
[#ii#] AMTN < FDC-SP % £ O #{n 11, FIEREOMERIZZ il
N, HREEOWIE ST X — & OFBIFEMIE B 12 72 5 ] hek AR
a7z,

— 152 —

B AT B I B 1) A hemoglobin AT o 4 HI k- 1
B2 X B WG

P-26

ik BA

¥ — 17— F ! gingival crevicular fluid (GCF), bleeding on probing
(BOP), hemoglobin (Hb)

(A1) F&xid, RAGBALOFERE % IEREIC BT & 2 GCF B3 RAT IS
BWT, FICHIMOIREL L 72 2 Hb T id, BOP#MALZ ik Mg T&
b et LC&E 7z, 4ENE, SPTHNCBI 2K/ ST X — % L Hbf#
Tl R D28 H) & IS ZE A S M L, Hb AT o4 Itk 2 #ad L7z
[FHEFB L O] #edid, HARMBRSFHIEREICZZ L w5,
SPTIZRAT L 7- & GO M IERREH TH % FIIK/ ST 2 — 514,
PlI, PD, CAL, GI, BOP & L 7zc GCF O $REGHRAL I, & T SH Al Bk
WENEROHME E Lo AL FmBEHEIZHb & L, 2ol
o7, BIENEIE24A2HTHY, ) a—VHBIE3»H & Lz,
BRI IL, N—R T4 VI, 1220H%E 24 HEICH R
WK 8T 2 — % & Hb w59 % £ BB 2 17 - 720

(BB L OER] X=25 1 VB, 120 A%, 245AHIPTT,
PD, CAL, GI, BXUHbmIIFHA L, FFICHbmDOBMAFIIHAET
B o 7275, BOPIEZMMERIZDH - 700 BRK/YT X —%, HbEIZxd
% BOPOZEBBIZEN S, B OB, ElEmciEa<l, &
LASPTICL DUGEMEINICH D Z EAURENT. Thbb, 24501
b7z % K E Hb & O L, W ZOHEEL P TE 246 %%E
BV = — LR L REEEAURIZ S 7z,

[ BRI BCRE - & AR ] A TE 1, BRI B 4K (NDU-T
2021-11) b LBAT S NFeo BEAWUL, SCHRHEA R I W4 -
HAEC [JSPS (C) JP20K09964, JP20K09981, JP23K09189] T 5.

WA B 2 EFHERS & v 7 r TR OB
PE—thE TR~ O AEOME

P-28

HE W1

F—T— F AR, SRR, MMM, orcoa®

[Hm] THEBRZ <= 270 2023] 2DV TER L - aEdF
5 & 0 155 N7 REIR O BIRET L, TIRE#T A IRE S X O P. gingiva-
Lis (P.g) @RS, BERHUC L > CTHRO N RV 7 7 7 B ISR
AT EY 2 502, PRSI T B 25 AL S 2 k57 A o0 1 S35 T B 12
MY B ATEoOME E HIgE Lz

(W75 :] sk RS D HESE B 48 %4 2 5 RIS RS 2 F2ht L 72,
21 [HERRS~ =27 V2023 ICHID, B - A OIRMEB L O
IR AR (A - Bl - AR) 238 L7z, TOBIZ, AW
R LU CHEZ 7246 4 &2 7502, ERAKERA B X Worcoa® 12 & %
SRR DML 21T > 720 HIMOF 2T H I, EAREE trvo
o7 EM, RN, BRERETH D (R KIHE 4 24-16 5)
[#55] 4641144 (304%) \ZPPD=4mm, 284 (609%) (ZBOP
Bk, TIWERTAIRRE [ - AR 25274 (587%) @b b/,
PPD, BOPIZBY L T ERE L AR LM 2R L7, $72,
P.g W b e A RS & B LTz, —J, @2 kifl i
DA ) DV RBHEBE DA ML,  BRENE O BRIRPT L & A 37 B
ARSI G olze YV T X THED D B, FIERTAIRGE & B S
HEHD SN2 DIFREBROWNE X ERRTH - 72,

[£5] ChoORREDNS, MEZITH L TREROEAD X 21T
L, BEDT2 2 EHHREROFRICHFS T AR SN S,
F7z, FEEINIIBWTHEHMEZ ORI 2 TREERO WAL S 2
HEIEDLZET, WEBTPHICO%2% LIRS NS,



pog | EEHESE I L2 RIS B B B RO RiTK
SR & W S 0 B3 O Bet —orcoa” 35 & OF
YTV F A BPCRIZ X % 5 RN % > T—

g W

F—7— N SERRMES, MIEMRAE, SRR, orcoa®, VT
V% A4 LPCR

AWEEIL, AL OSEIGM L, RO R B & 3% 8 5 %
IR & O ZH S35 2 T, BB 2 8w Y
A7 QWAL E R ADOVERERF T L2 HNE Lz, w4
13, R¥ERZEZHLAMKERDY L, RSIMICHERS S M
464 L L7e (i KIFR 55 24-16 %) o BRRIEEEE LC, PPD, BOP,
DMFT, ®ifi OfFEIRN, WAIRE, B X Ok A IR % 30l L
720 MIRFREM E LT, ®ME2 S 79— 2 #3RIML, P. gingivalis
(P.g.), T. denticola (T.d.), T. forsythia (T.f.) {22 Tldorcoa®
MM LT, F nucleatum (Fon.) \22WTIEY 7NV5 4 APCR%EH
WCERIFNT 24T o 720 £ O N ERRTREE LA & & OBEIZDOWT
ACATIRNT & FEhti L 7245 R, P.g. OB WEETIX, PPD2YBEL,
BOPR s b I w2 o 72 (p<005)0 F 72, P.g OMWRIZ, 7./
B LU Fn oM EEOMMHRD 57z, —T7, DMFT &K
& OMICHE A E RO SN L h o 72, DMFT 2SR
TT.f & Fon OMIE RSB L WEI A A HI/ze orcoa® &) 7V
% 4 APCRZ A G DRIARMFHIC LY, w7 AU B 2 i JH R
VB 2 I RAREE & s R R B i & OB Sk o 72, 3
W OB O RN MR L EAT S 2 L1k, HEAERIC
ZLNA ) A HERRPNHFEL, HEMWAANLE BT 700%)
RN RA 7)) —= 2 7L B RRMEARIZ S 7z,

gy | WRHEEGHOWIE S5 5 MR IO
AR S5 A — 5 ORIFIYEILIC RIZT 8
it ok

F—U—=F A rung -, MR s AT
[H] FTAED A 577 AR OFIRICHE,  BhiEE ORI &
B A% TR 3% o dysbiosis 2SB89 3 5 L W) BSE I E NS K9
WZo7ze LAL, ZLABBNZEO YT 2 TH Y, LIFEHIR
HEDOHENHZDOHOHE RO IRIE I KT T B O W TR 42 51
B3\ ARWFTEIE, BRI T AR 3 0D 38 25 Bk 10 |2 B 9 2 AR
T A— 5 ORI RITTREERFAT A2 AN E Lz,
[J7:] 190k o wAHE B bR OB E 183 % 2R E L, X=X
4~ (BL), 3»A%, 65 A%ICHEEMMEIRE L MNBET 77—
PRIE i L, 16S rRNA W 2175 720 7 — 7 IS0 %
W128%44 R ENT RS & L, BLIZB T 2 PPD 4mm A 2> BOP
Rtk 38 10 % At & fl i B, T NDIAV 2 B ABC B, AR
TR 3 O 38 N AT ELIRE O RIS RAT TR E AT L7 73,
W SR T R SR e A © SPTBERE % TRk~ R IR 12 B
LIBBEEEND,

[ &% %] WEEMNS Y (PHERT26E) ([2OW T, BLTOM
W OIFWENS3DOD 7 5 A5 =I5 E N7z, ANCOM - LEfSe
AT & 2 BERILLERATIC X D, Red complex % & & RIS 7% 7
FAY —, PN EMEERKE RS 2 9 A8 —, MHBREITHE &t
WHRDPER R T AY —Thb I EDBGhotz. WEWREESY 5
A F — IRV PPD 2 b WEN L RO SN L h o lo—T, HAWE
#27 IA 5 —EBL CERWIHHERRIBREME Z R 3720 T 6T
TOPPDOWES K TH Y, WFHIBIT 2 ITEMEE 7 7 O EE
PEATRIE S 7z,

— 153 —

P-30 FUFNIF TN T 2K DEWHRA /A A+
TANVKET VDT A ANA F— 3 ANxT 53
AN R

F—7— F R, DR, 74 AN, F— T A

[H] CEMRED T 4 AN =Y 2% P 2, WEmO%R
IE AT FRHICBWCEETH S, 7V F V) F VY A1) 7 4 (GK2)
IR TR D —2Th D EEIEM AR T2 b hTns
B3, WS E 3 AEHNIEAIITH 50 ABZETIE, MEEZ v
72in vitro B WHRLRGNA 74 VAEF LV EZHWT, GK2IZX 51
JEHIR DT 4 ANA S — 2 ZIHER AW ST 52 L2 A E
L7z

[F:] MEH 2 FEE & L7224+ 7 4 v DS Porphyromonas
gingivalis ® RIMNT 5 2 & T, WiEDT 14 AN =T X (HJENGH
S LR BI) ##FE L 72e GK213354 7 4 Vv ABBGBR OK;
AR L 720 B S NT2NA F 7 4 v 2% [LEE, 16srRNA Mz
T2 MR B & OFFISH-CLSM 12 & 5 GBI % 47 - 72,
WA, BT 2 GK2OHRAEN 2 MGEEST 2 720, GK2IRMA i
2BV B 45T OB % 5 L TR L 72,

[ 4] GK2MLEIZ & > TNA + 7 4 Vv A DO WERILIZZAL L, Por-
phyromonas J& % £ Tt JE 9 B AN L3 254 FEICAKE L 7z, FISH-
CLSM X V), GK2RLiET/NA F+ 7 4 VAW D P. gingivalis 8 VER A
Wohzz, W2, GK2P. gingivalis \2xf U CHEIRM 2 PURTEH %2 7R
L7z

[Wam] GK21&, ki B A i ook U CGRINWITHIEN 2 535 2
LTCNAF T A NVAREDT 4 AN F— 3 AWK L7z AAR &
D, GR2EH RN Z T, DEME# 2 2 2 & Tl
WEFCHS T 52 EnWfFsng,

p.32 RNFF I AR A YT T MEEKEE
B 28I BT B AR e 0 LUk

B

F—T—F:WE% 47T MEME, B SVvFFIzR
fHT

[HW] 4 > 75> MEP% (PD L% (PT) THIEE OB AH
WD, PIOJREMEATICEE 25H 2 L5 RBHTH
Bo RNVFF I AATICHT BB Ny — U EHTIE, DNA &
RNA 7— % 123l L CEB) 3 22 AR D AL Z L S HETH %o
AWF7E T, ZOFE%EHWTPIOME#EICB W TR ICEEE
TR HREZ FET 5.

[brkk & k] SUntRbE R b R sk R B & 523 L 72 PIB L OPT
RHTHBERAENRIS, HHABRRE & HAZET 75 — 7 5
IR L7z RWFFRIIARERERMMFEAT BAROKRRE (KiEFs
D2020-031) % 4 T4 - 720 K45 DNA &£ RNA Z i L, Tllumi-
na MiSeq T ZEECH 15 #H A B L 720 mixOmics @ DIABLO % H v
AZE I N AF DT VAT )T b= AORETHENT 24T 720

[ e 4] LB OPEr v MESIE, PIEETS0+24mm, PT
BETH4 +24mm Th o720 HEH/IY — VHHTIZB VT, HF—FK
57IEDNA-RNA X 2 7 B TRWHE (r=072) %RL, PIEEE PTHE
IR L7z B —EW 0 & W% 5B Tld, DNAL X
WVCPIEDPTH L ) S 2 Rm TSIl S h e dhr o7, —
J7, RNA LX)V Tl Treponema socranskii % &t #FE A= W& 5
% (loading=0.30) %7K L7,

[#43%] DNA-RNA DL Sy — > 2 EE L7z< IV F+ 3 7 AT
WX, PLOMEE THT — & B2 5\ CHR RIS 2 M i 2
[l % L7z,



FERMEAL Y 1 X RAGE-NF-«kB £t % 41 L T Ca9-22 Ml
flad COX2 [ O'PGE: 5Bl & e HE S %
NEP R

P-33

¥—17—F : AGEs, COX2, PGE2, NF-xB, RAGE

[HrY)] #RbELEY (AGEs) (%, wEMiREDEKNTHER L,
PRWAPHEZ T &SR TERO 1D L LTHE I TS, JefTif
ZECIE, 2HUBEIRIG B O R B IR O AGEsIREEDS, EH L
WL TEWI EARENT VD, LA LAY S, HRME & HEwRo
FiE L & DR ERT iM% A 7 = X 22OV TIE AW R S5 %
Vi, ZZTHAOIE, WA LR &R T 4 — 2 — % —FBIC
J 3T AGEs DREE L 2D T A H Z AL WS HITT 5720 KW
Zex L7,

[k X oo h:] Ca9-224a% AGEs (100ug/ml), BSA (100ug/ml),
RAGE FH#E#IFPS-ZM1 (20uM) % @ F 7213 JE M (control) T
TORFHIERE L7z, 20k, MEEILL, ¥ Fu e LTz,
%A v T VO COX2 DML T-HI % real-time PCR#:, % /87 588
% western blotting 7%, PGE; D J¥§¥l% ELISA %, NF-xB O NEAT
A R HOLY L T,

[#%] AGEsTRMBEX, BSARMBE - a2~ bo— VL L T,
COX2, PGE,? 4B & O'NF-xB DOBNBATICAH &2 HEINA 0 S
Ntz —J T, FPSZMLEINEX AGEs 12 & % COX2, PGE, Dk
BINE X O'NF-«xB OENEAT 2 A I L 72,

[#:7] AGEsid Ca9-22//L?» RAGE-NF-«xB &M 2 /- LT, SHENE #
FA4I—%—DCOX2E L PCGE: DFBZHME ¥ 5 2 L AVRIE S
nrsz.

PR3 JEHIT B O S R 5 2 52 & 2 il 95 5 e D
)

P-35

5Y% KRB

FoU— N RIRETFVT A, WA, g

(55 - Hiw] S0 & SR BOMMEZEIC BT, k% %
F U0 ET D4 RIFEEEEANOBE G2 HE SN TV DA, 207k
M7z X 5 = XX TCBRA STV v, ARFZED HIE, HEw
RIS X 2 ML~ O 58 % MGES 5 7250 O RNl € 7V <
A DIEN.B & R KFER D247 2 L TH b,

[#E & J7i:] 838l C57TBL/6~ ™7 A1, 45k T Cass P as
MR LUORENEEZLSZHWT, P gingivalis (LLTP. g) Bk
50ul (20 x 10A110CFU/ml) % $5-L7zo &5 24 WsHAICy >~ 7Y ~
7 %47\, PCRES X DML FER B LS X 2 G B5 28 802 TRk
HOP. g OB ERM Tz, F 72, MM B 5 RIEFLEHEIZOWT,
qPCR 1, ELISA #:7 & ONZ HE el X A MEEA 1T 2 17 5 720
[0 2 55n] P g 5BEClE, PCREEB L OSBRSS L 0, il
HREDICBT B P. g DFEAEDIER SN2 $72, P gk G5BHIIEHE S
ML LT, MBI 2 EMNT A M A4 Y ofaFr3E &
WY VX7 ERICH B R EDFRO SNz S 512, MRS
BWTH, P gk 5B CIEMMT OB 2B B S iz, D
ORIy, HWEREMEOKENEZICEY, &5 HRUBHT
TR B VTP g DEEDHER SN, Mgkl FEEND Z LAVRIR
ENsz, F7z, HOWAIL X 25 NMIRT G2 TRECH D, L4
PR B L2 EF NV ThH DL EEIOND, SHRIEIZDEF N
ZAEML, AREEE I 12 & B iR RE O T B X 02 0
A = A LD ERET %,
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Flotillin (& Alzheimer B FEANE € 7V < 7 A DWE 35
X OMEER TN T %

P-34

%

N

¥ —17— F : Flotillin, Wi, WEIR

[#3] M4, Alzheimer BIGEMNE (AD) & LIFENAN OB HE &
NTW5205, ADDMERIRIC S 2 2 B3 H i@ S hTn e v,
RHVEM & © X7 Th B fotillinld, ¥ 7 FIVEEICHEES LTE
D, ADEZOMIEHTHIT 2 LGS TW5D, LA L ADAE
WO flotillin #2125 2 2 BEIZOWTORE T 2V ABFSEIE, NE
T & IR I BT % flotillin i E O ZA LA ADE T IV~ A% VT
SMNCTAHTEEHME L

[FEB L0 )] ADEFAVY T AL HEM< Y 2% HWT, 22 H
BEL O AMOFHEOILA FT L, MEE & MERNR & BRI L 72, ML & M
RO flotillin 2 FE1E, western blotting ¥ % F WV CH L, {4 L
V72T RV TERSN L HEFFEOMTE, Kruskal- Wallis
WoE, £ B HEZ13 Steel-Dwass BUE 2 175 7260

[4&45] flotillin i1, ADEFNL~Y AD9» ABICB W CIAER <
T AD9H AL W L R & MERIRICB W CTAREICE 2> 7.
[(E5] WM TIE, M N EHL o 85 28 i Aotillin 78 1 1%,
amyloid BORITLIC X YV EE T2, F/2, ADET VYT XD & M
WX, A#E & b iZamyloid BOFEM RILAETHE SN Tw5,
L7255 T, AWV THER S 7 flotillin R BE D ZEALIL, MK
B amyloid B DILAE KNI ¥ 7 F RIS HE 2 BT Lok E
LLTHEL DEEZ NS,

pag | MBS NTOLLAT Y AW 2 5

A Bl

F—17— F gt ¥ v, RRBS, RNA-seq

[H] SE4E, A& N TR EEICE R LTW A7), HR~ORE
WD WTIERZHHITBIH S Tu v, REFFE TR 5 2y a i
e (HTP) LG~y AWRADTE Y =27 4 v Z7Hil#HiB L O
I TFIBUCG 2 BB R E L.

[BkEE J5] 63 #MENE C57TBL/6] = 7 A & HTP B & fHREE (2531,
HTP#% HHifk/k & LC180 HiM%5- L, K& G- 2 7=t AR & Ik L 72,
[R5 & B %] H&E AT X 5 TRk MR OBIZE Tk, dRiEe
i L CHTP#EIZ B v T AL ITHE R RAE AR 7 & o W 2 24k
D SN A d o720 —77, RRBSIRNFCIE, HHEEEE i LT CpG
7 4 5 ¥ K® promoter FHIRIZ BT A F LS >25 F 7213 <250
R TEBAF ALY b Uy s, HTPEICBWTI
17851 T A F VL, 158 TR A F VLSRR S e, F72,
RNA-seq 2 X V), *J &8t & Lk L Tlog2 fold change>1 ¥ 7213 <-1,
22 p<005DILHETHMUED BT 2L L& 25, HTPH T
540 81 TR LA, 687 MR T THRIULT 23R S hze BAMH
Wi 6 8 2 F WAL BR T3 BUC T %278 L7z Sumo2, KX F L1k
OMIET5EB LS %R L7 Npbwrl 3 X OFS100A7L2 23Kl X 7z,
[iam] ek 7 8 3 ol IS & ) MRRSI0 S5 ATR0 & L W BB
TORADOTE Y = 27 14 v 7N L 5 2, hEMRORER
PERISAEIC IG5 2 W HEMEATRIE Sz SiRIEME s N3tk B
IYY AT A v 7 5H L BIETRBOZA L REEDIEREICOWT
ELHICMEZEDLFETH S,



Porphyromonas gingivalis 1k LPSHIFLIC X %5 & b
PR ARAE LSRN\ 330 B KSR O PLIRERD

A 9%

P-37

F—U—F @), VRS Ibarvry7

[Ar] SRS 283 e UCHIE RS (HNST) /N4
% (SSK) ORPEDHE SN TV D25, o %% BAL S0 5 BRI 2
EIZAL S B KEEHE (DST) 122 W TORHEZ s L72flid v,
% 72 Porphyromonas gingivalis D) R4 (P. g LPS) 1%, iGtEk®
fimOWMAZEI bay F) 7HEEREZI SR TLOMEDL D
bo ZZTHIIP. g LPSHIBIC & 2 IERER T TI NS AEEDHLK
SEEHE I P Y B THREBSEEHZ KT E2HME L
[HHkRE J5i] e b EBBRESEM (HPLF) %2 M\wC, DST, SSK,
HNST, Aj#ERMEOGRK S TURIME D [L-6, COX2, PGES20
HEFIBZ N L 720 RIS P. g LPSHIERI#® DST, SSK, HNST
WD I b3y B 7 HERER B L 72

[#54%] LPSHIE T LA L2 IL-6, COX2, PGES20%HiiE, &To
AP CIERI IR FTICT L, 2 3y B 7HERERSEIZ DST
LB X0 FERIERE & M 4F F T L7z, 2B DST, HNSTRIMIX
SSK LI LR PGES2 D HIIR)H-A%, DST ALHLIE HNST ALELIC -,
IL-6 DPIHIRN R DA AT 2o 720

[E52] DAl OB ORAESIC L 2 2 bd, SSK
X, AMEERHEIT TNV OPIIER RS <, DST id oo A3
IDI vy N THRRERZSRET 5720, IL-6DIHIRIEA RV & &
Abhb,

[#555] DSTIZHLZIEMEH L 3 b a Y P Y 7 OFREEC & 0 s 45
BRI TdH 2 W HEMEARIE S 7z,

P-39 Porphyromonas gingivalis\ 23} % PGN_0298 & PGN_
0301 D LA D fiFHT
NG N

F*—17— N ! Porphyromonas gingivalis, Outer membrane proteins,
Operon

[%5:] Porphyromonas gingivalis (P. g.) &, 12VEHE %0 357295
FWTH D, P31 v EORRFERF D% 19 M5 EE (TISS)
AL CHINE AN S B o A4 1L TISS OREHZEG-§ 2 s T
HL L TAImA~u >y (PGN_0296~PGN_0301) #WIL, Zodo
HMET OB E WS A LT & 2 4 lid PGN_0298 & PGN_0301
DU EHOPIZT LI E R HIE L7z,

[J5#:] P. g. ATCC33277 % Hivy, %/ A _E®PGN_0298 £ PGN_0301
DREROVEENE S TN 7 0 A F — N —Hlf 2 512 & 5720 PGN_0298
& PGN_0301 D HIM 75 A I ORI, BIR—H =127+ 5
H A4 7)) Vgt {a T % F52o pTIO-1T % Flv 720

[#ikx E%] P.g. ATCC33277 (k) Tid” / 2 Lo PGN_0298 &
PGN_0301 DR KMz O N d o7 LAL, KZEETORBET I
AIFERBALLKRTIE, FEIHA2) Y EAER VD Z L
T, 7/ A LEOPGN_0298 % %\ i PGN_0301 DRIt a 155 Z L A%
T&7zo TIAI FERFFLARIZTHERE T P 794 20 Y IEE
HREHTH L2 2A, 79 A3 FORKIIBESN ol —
F, BRICBREIETRATIAI FEZEAL, AEBTHRALzE S
5, TIAI OIS L7

Doz &6, AimAXu o PGN_0298 & PGN_0301 (& & 2H 8
ZFThY, EELERZIHSTWSE I EAVRBENT, WEIETFO
BEREIC O W TIZA BN S 2PICL TV FETH %,

— 155 —

P-38 Porphyromonas gingivalis HIHETEA H JEHRE#IEZ
5.z BB okt

IR A5

¥ —17— K : Porphyromonas gingivalis, FERWHEJ%E TV, Mfal
HE, FimAME

[H1] Porphyromonas gingivalis (P.g.) #ATEIIHEMMEBIEICB W
T—EDEHZH) L EZ SN TV D, P.g MEICIXFimARTEOM
Mfal EAH %A%, FimAMRTE & HRZ ORISR L K% v,
Z 2 CP.g MENHREMMRBIEICG 2 2B e L Lz,
[#EF &S] CH7BL/6] ™7 A D LU I 7085 2 4545 %
LIS P oOWMMRERIIME @FimAXKEE GMfal Kk @
MHRERERE 2H B S ITRORGE S, BRFHICUCT IR 21T-
720 & bR R AR (Ca9-22) % Mfal #2G, FimA#E, P.g.LPS
(#100ng/ml) 776 FCHAE L, FBICHE L7o. Mgtz x s 7 v
F 7 A MZTHEHli L 72 E-cadherin, N-cadherin, IL-8 Djitfx1-J83
1 qPCR#EZ VT, & v /87 38BUL ELISA #: % Hl v TRHT L 72

[ 5 & Z92] EBRIERLETIVICB VT, MWHERIEk 2RI
Yo AR MR B IS BIRRAE & I L, J&Ye8 H H 2B 1) 2 sl
PERA A L7z Ca9-22 MIIIC B\ T EFERTHINL48h TH
A ERE D LR %R0 7z, F 72, Mfal $E#I# 12h T E-cadher-
in, N-cadherinIL-8 DA & a7 3B A D72, & 512, Mfal
FERHA8h TIL-8 DA & ¥ /3 7 BB % 38 720 AWFFE D&
RED Pg WHRTEARE RKIZBT 2 S I EETH 5 REVE B
L O Mfal BEEARA 1 Ml i35 5 F o S Bl 2 179 2 & Tl
HRREEE 2 35 L T B REMEATRIE X 7z,

P-40 Porphyromonas gingivalis lipopolysaccharide 2341
ERMINAL b 5 v 7RIS E LTI
i

2%

ke

F—7— K GFRERMIEA N 5 v 7, Porphyromonas gingivalis, LPS,
GCF

[H#Y] SRR RIS 2R 5 2 B A ek (PMNs) O —FhE
Td BUFHEMNEIL 5 v 7 (NETs) OFHRI 72012, i8R
MIBEOREZRET A EZHBE L,

[Pk X O8] B CREET, % 2R A3 2 8
DFEKIMPMNs %, P. gingivalis LPS (PG-LPS) THlI# L SEMIZ LD
BlEE L7z 72, NETsHEK5THAHDNA, bR by, IfpEke S
A% —¥ (NE) \Zx§ a0k @k, MU/t DNAR L NE&R%
WE L7z S5IT, HWIESHEK (GCF) -PMNsIZH L, PG-LPSHI
Wik, HOGRIERGEIT S 72,

[#5] A PMNs 125 \WC, PG-LPSHINT:, HRESEMIEILZE S,
HH IR EY AR X, DNA, & b, NEWCBERE%7% L NETs
AR S 7zo F72, PG-LPSHIM T Co GCF-PMNs i3, il
PMNs & e U CHadt DNA S i3 A IS R 2o 720

(K L 0%%52] PGLPSAPMNsIZ/EH L, NETsZHIC L5, 4
KB EBSEREDE U T2 LS S N7z F72, GCF-PMNs i, AAHi
PMNs IZJIR L CNETs A% < 83L& 1, ML PMNs O 3k Wi~ O
BAT)5, NETsORBAELSELLEZ BNz,

(PR BCRE - B 48] HARMENR M E RS AR (NDU-T 2021-
67) Db LFETINT. BEWIE, STRFHFEAR AR B P4« 3
#C [JSPS (C) JP20K09964, JP20K09981, JP23K09189] & L7,



Porphyromonas gingivalis H¥ OMV &5 v + OB)E
HRE D) TR RE R BE T S

P-41

aHOFEE

*— 17— ¥ @ Porphyromonas gingivalis, Pg-OMV, CAM (Cell Ad-
hesion Molecule)

[B] sEME AN 7 - DitiliE 2 iz, 94+ Yy rva
VEEOW N T, MW X AL N Y T e e A
W& BREAMSNN) TR SN D Porphyromonas gingiva-
lis (Pg) \IAMBEUNE (OMV) &AL, MM M S 2 v %
MBI B2 5 2 T, FAXH 6T IMAKE R FMARET,
Pg-OMV H i A Lz ML o CAM (Cell Adhesion Molecule) D831
% in vitro THIIT 5 2 L RS Lz AR TIEEEBET VT v
FEHWT, Pg-OMV 25 EALEE D /S 7 B REIC RT3 28 % MY
L7z

[M 8L & ] Pe-OMV I i3H;28 Bl S IF v b & HWTR#E L2,
Ty bR, WIREERT T VEE, OMVIRGBE, #igkekE % +
OMV #5-BE125313 T, OMVS-BIAR 16 H BN Z RN L 72 (F8
BR B JEER 2 H 4 T2021-35% ) o Pg-OMV I3 IZ 310, 15452
FIB I PH OB ACTEA L 720 nCT TSR ZFHIL, CAM®
3§81 % Western blot #:12 & U f##T L 720

[ & 2] kA LE T VE, OMVGHE, itk %+ OMV
P HAETIE, R & R L O B A R ASRE D S, il
& —3 L CTE-cadherin ®FBAMET L, F 7455 kE %K+ OMV %
L TIEZ0-1 & Claudin-1 OFH S A RIILT Lze EREOHRIRD? S
Pg-OMV T v FHEHEECTCCAM OIH 2 MH L, WY 7%
WS 5 2 AR S N7z, BUE, MU 7T FEOLFEIN) 71
x5 % Pg-OMV O35 2 i Tdh %,

AT A NBIROREIIH G0, RIS Porphyro-
monas gulae DT % A IENHIHI L, i & KO BRI
EUET D

P-43

i nE

F—T—=F <274, K, R

[Br] RGBT 28 EBOMEMEIREE 2> TEBY, Porphyro-
monas gulae (P. gulae) % & LHEOMB KL L > T, WK,
IRZ L CHEMED SR I3, SRRE T COmA RIS REIY
WKRERY A7 LS FH S, WMEHRICBT 2 TPtk o E R 131
LTBY, KZETIE YUY XxDOFF AEDORTRITE % Pista-
cia lentiscus &\ ) B ROBIRICE TN L~ AT 4 NOWRTH IS
AN A L 720

[J5id: - #&H] Pistacia lentiscus DR NEH S 558 L7z< A7 4 v (B
REMHY =2 Y) 2R, P gulae VTP B X TR A A DREE
O] 2 AT U225 006~1% D~ AT 4 2NEINC X 0, P. gulae ®
WIS EIR T L, P gulae 5 DFALKREB L XF L 2L
H T VHEERD AR SN, Pogulae\Z X o> THEINDL %
RS, XUABLIUORDO~Y a7 7 — Viiakk 77418 L0
DH82) %6 D IIELEY A b A A VA ZIRECIA L7220, < AT 4
INRINTAHERIL-1B, IL-638 X ONTNFo i A o il 25780 5 v 7z,
5% AT A NGH Y 2V EH B (N=40) 3 X O (N=15)
B BRMZETIE, ~ AT 4 N EHT, A% a7, OR (5
IEKFEBIORAFNVANH T Y Vi), P. gulaelfith3s X OFDNA &
23y ba—VEEE R L THBEIK N L7,

[#5i] ~ 27 1 \3, P. gulae DWHi % MHT 2 FT, Ko
RN T AHIIRB X ORIEICHE RN END S 2 LAVRE Sz,
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paz | CUEPIEADF S AAL7 ) ) ¥ OB AR

U R UPS

F—T—=F:FVAET) k) v, CIENRTE, #BIRGEE

(BW] FV %, WRAERDSEI2»OMMERD Y, ZeEENE,
ERHEBRE LTS Twhb, FV b7+ v (0G) &7
V) U EFV VTSI LIS S THBLEW TH Y + VU REE
HELDO PV AFE RV EEEHEICLbDTH L. ORI
WA HIREEILTH B0 ARWIZETIE OGO IIEMER K 3 % %
RN AL AABR 2 i U ORIV MR L 722 & 2 i 37 5,

(BB & J5i] BEBRMEIZOG L LTCTIRZ Y &Y vilie L7z, fEik
BkkIZ1&, S. matis, S. oralis, P. gingivaris & L7zo 3FOFH I
BEREEF] 2 BN K T 200ppm IS AR L 7282, 50% 771) &) Y IKIBHT
100, 50ppm, 10ppm, lppm & 725 X 5127, BEsh Rk, 5%
FBHEME3TC, 24050, FEREHE W CHOAIEE R L 720
[#5H] S. oralis, S. mitis TIXHWDOREMEIA SN L H o720 P. gin-
givalis \2 D\ TR IEAERER 1 & 1854 C200ppm, 1045 C50ppm, 60
43 C10ppm, 12043 Tlppm TdH - 72,

[£%2] OGIZS. oralis, S. mitis \Z\ZPUEVERI A <, 19 B 40
WO P. gingivalis \ZWIPIRERHZ R L, #IREGHEEZR L, ZORR
25, S, mitisRS. oralis \XEFEALAKTE & A L IHEN ORI % 4%
ATVREVDbNTVD, o TOGHD L OEALICHEEL S - T
BY—J, BEMTH D P. gingivalis \$1E LRI A 22 W28
LEZ BN,

<7 AETIVOWE I BT B EAEE IR 5
L-B-aminoisobutyric Acid (L-BAIBA) ®-FFifyxhE
W I

P-44

¥ — 17— F : L-B-aminoisobutyric Acid (L-BAIBA), SZERAY S %%,
Porphyromonas gingivalis, I, RANKL

[H Y] B0 L DO REHEERS - BB ICLATH %o ) 2By I3 Ak~
BB T - WET A EAMENTEY, AW L TH EE
LZFHT2MEARBEINTVDED, TOHT AN =X LIEAHT
HDo W LB SFWMINE~AF I 4 v ThbHLBAIBA
Va8 T 72 JE SIS O #P <2 ML o M B 38 & HI 3 %0 ARWFZE I
L-BAIBA 788 M S b T 2 B EIR O 382 3T B2 &
NCTHZEZHNE L.

[ & J58:] 10388 C57BL/6J < ™7 A2 1381, L-BAIBA O#% 144
H.% 47570 FOH, < AO FEAME T FEIC A0/ 5 E R L
FERIG M %6 % 2R X272, L-BAIBA O 513 MkHE L 720 ~ 7
A% B LA RIS, <A 2 0 CT 2 v Tl a3
BERBN 2T o720 E5I2, ~ 7 AEMNakk MLO-Y4 % P. gingiva-
ListHKLPS (P.g LPS) THIH S 2 Z L& » THE SN L HE ML
DFYRT Tufsf11, FKIEVEFA S I A ¥ 116, Cxel2, THEIP— A
Casp3 BFEFE T IEBIOZALIZ, L-BAIBA A3 E 3 55 2 58 S i i
B PCRIZ TG L 720

#5458 #42] ~4 7 u CT#HFIZ 5\ C L-BAIBA O 14k 513 55k
M8 JE 20 X 2 SRl WO 2 B L 72 $ 72, in vitrollBWTPg
LPSIZ & Y JHA L7 U7z Tufsfl11 %116, Cxel2, Casp3 e & Dz
T1E, L-BAIBAIZX o THIHl EN7ze TRODOFERNS, EHIZ X
)i X B L-BAIBA 23E ML 0 # {5 T I B 2 i+ 5 2 & T
WOEAL 2 PIHI LT 2 WD RIB S 7z,



pas | UZTAUET S b OB B A S
5

PAN- Y )

F—7— F SRR R I -, AR, BhA IR

[Hry)] FGFR28% (V71 2 %) (8 H sk R MR A4 & L2016
T EL, EREREREERLCTE 2, L Ladts, Migoh
ROMRERCIEOWREN DY, ZOEFICOVTIEAHOEETH
%o ARWFFETIET v MHRICYIB - FBE - #5217 9 BB IREE TV
ML L, EAEHED ) 7 a2 © ORI O B E R OB
EERPOICHETT 5 & & D IHEE V2B T o 72,

[##: & D] 7 M HEYE Sprague-Dawley T v~ @ 85— F im0 3 A
\ZEIBE - HEEZ 4T, PBS GFEREE) L <1dY 7o R® (FGF-2HF)
WAL, HMRESEZAIT o0 ARG, WEH%3H, 7TH, 17 HIZE
BL, LT 2R L CHEROY N 2 /ER LIRS 2175 72,
B A b R I PR Ca9-22 MK 33 & OVl P i te 35l g vk HGF-1 % FGF-2
BFTHIE L MTS assay (2 & 0 MR B4 50 % 5840 L 72

[H54] A% 3 1 T FGF-2 B3 I BE & Mo~ C o IR AT 7512 3
L, 7H, 17 HEBEBERBIMIFH L T RERICHEEZRZE R
<, A AR ZICHIIN L Tz Ca9-22Mffe% ) 771 2 @ Tl
W % & 24 W% TIEAEMIIEAYE BIZA L, 48, T2IEM%ICH =
BiML, HGF-1TI&, FEENMZ 8 L CTHEREIMS2S bz,
[#Ew] U 7o 2%, B A RRMESE A o By i bk & et 5 % &
LT, IR AR OWE % BN X 2 W HEAVRIE S 7z, B 1o
HBIZBOWTH L Tz, BRI E 2 ST IS 3
5 Z ETHRIEORIMASIFRFCTE 5 2 LAVRKE S N7z,

pa7 | HERTHGMSFAVRMAD T (FGF2) kMg of
FHACEPHLRSE T 71 O B RL A A~ R 5
FEF i

F—7— IV R R R, R, R
[E] BHEE SRR 2 T2 2 e PGS Twb, i
4 HIEVERHESE A R ¥ (FGF-2) & 35t % F T L 72 2o
LOWEMESHET SN Tnb, AWf%iE, FGF-2 & HHiEMTH %)k
B7 /8% 4 b (CO3Ap) T3z v /82 v 3425V (DBBM)
DO A HUERE IR 0 B F ARG 5 2 2 %8 % in vivo, in vilro
THERFTLZEZHME L.

[MHtB L O] Wistar 7 v M 2 JBEURE (OVX) B, fFHICH
DO, MMM KIEZER L, FGF-2 & COsAp %7213 DBBM % X
FANIEH L 7ze KIRVERE 238 T micro-CT 12 & 0 KB D5 AR
AT U720 In vitroTIE, TWEED T v b KBRS B3 BB R 32 R A0
Jfia (BMSCs) %, FGF-2% iR L 7z COsAp % 7213 DBBM I #%HEi L,
AR - B CIRE A BI%E, WST-8 THING AT/ Bihii =k % 5F
fili L 725

[ 9] RIS 2 TOVX OB HIRHIL, MEH & B LAE
AR L7245, Wi CamliEs M T o 2RO 7 h > 720 BMSCs D
ERESREIEETLE, WHEICB W TFGR-2+COsAp | & Lk L, FGF-
2+DBBM LT & 0 iRk L 72 5% RIE % 72D 720 OVX D BMSCs T
1%, FGF-2+DBBM b CHINEAAT / B3R DA A o 720

[#&5w] I vivo TU&, A HIERAEIRGE © o RIALRR A2 HIH] S, FGF-2
OB CTHMEMBTORIRD RN > 720 —T, in vitro T,
FGF2 DM TDBBM 2 OVX BMSCsiZ & o TRIFR RN &35 2
LAURIE S Tz,
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P-46 7 v MRS B AR RAEAT A~ O FGF-2 iR
ATV O

W G
F—T— F AL, AV 7L, FGF-2
[B] KIBHA~OWEA 75 » MAEKRZ T 2Bk % OB

HFWIUZ XY, A > 75 MO LE R EHET O & S AR
LTV EDIEAET Do PR OB I E /NI 2 2 72
O IZHRSEARAERT (alveolar ridge preservation: ARP) &9 fir s
EREINTz, ARP Tl —RMICERBNM L 2 v T L m*mmé:héo
ARWFZETIE, HIEMERRMEF IR 7 (FGF-2) 2 X ¥ 7L /1d

ML 72 FGE2RIN A > 7' L ¥ 2 3 as 1 s LA RE AR Eu:m“sﬁ’éf
IZOWTHRT L 720

[BfkE Jri] MEMEESR T v b 10E# % vy, RS — 8 % Yo
U720 OB DB % control B, Ttz x> 7Ly (A 5
ALT Y=V EF, V=3 —) THE L8 % membrane#f, 2> 7L
YIZFGF-2 (b7 7=V y, FHIFREE) ZACHH05ug i L 72 HE
% FGF-2 [L] ¥, ®Hm20ugi®inL 72# % FGF-2 [H] #& L7
FERB)WI I 3D~ 4 7 v CT % Ji v U Pk 15 s A o Bl
REFEZALOFHI & #2487 D 175 72,

[ & £ 58] it 13 & UF2BIC 34> T control B & Mk L FGF-2 [H]
WECHZE L FRMA RO 7. Tz, itk 48 TS O 5 I =X
control # & ltXmembrane #, FGF-2 [L] #, FGF-2 [H] #: Tl
ahiz,

(W] FGR2iM A > 7' L ¥ RIS § 2 & & TR I
K ORISR Sz, 72, FIE oW E IR L2 &
POHFGF2MMA ¥ 7L VS ARPICAH MM L 72 5 & & ATRIE S
7z,

p-48 ) YBALT VT - CaCl2BTCP-BMP2 # &5 AR A D
AR R~ AT R

SER K

F—T—=F Y VATV v, BfEEEER, BMP2, FIEK
[mg"] BRI RICIE AT ER ARG VBAME L LTSNS
MEIOLEITHHAETEIMEPEENS, ) Y BRILT VT ~
(PPL) -CaCI2-BTCP I Fi Az A R— A & R LR 3 {, BMP2DO {1k
L LTCT v MEHEE Conlay graft L72FERTIEX, 25— ARV
WZHE L THIEMR DR & < ll'JJ,li L7
(A1) ABFZED HigIX, 4 2 HiAlE RIA% 75 L T PPL- CaCl2-
BTCP-BMP2 &1k % AL, ﬂ?f» R A IS 5 2 L TH Lo
[iiE] =27 VRO THEP2~4 %k, 4% IS Smm, FHE IR
3mm, JiEGIE6mm O 3EEME S KIE & /E#, PPL, CaCl2, BMP2,
BTCP ik 2R A LT 87 RIS L TE RIS, RARZREAL
720 BXMIZa S —4 v 2K Y L BMP2 D #44KTdH 5 Infuse
Bone Graft (Medtronic) 3 X O IEBAi L L7:. BMP2RE TV I h
3 Infuse Bone Graft DIFEHEEE & L7z,
M8 T~ A 7 u CTHE 2 ATV, B KIEH I ORI THr A5
@Ef’i’uhﬂﬂbf:o SO, BUREEEARZERL C, HERMZ21T-
= (B BT KR 23-0177)
[fr*?i] 8iH % OF A WAL, Infuse Bone Graft 25FER AL D 1.345,
PPL-CaCI2-BTCP-BMP2 Clx 1615 %/~ L7z (p<0.05). JEBHEIEE T
IXPPLOBRAARIT L A LRDOENT, KROFEFIFITEE SN, Hidk
FIERRE A LT,
H% #] PPL-CaCI2-BTCP-BMP2#i &
X7z,

RO RSB RN DO R EDIR



Y YL VT > - CaCl2-BTCP-BMP2 #i &5 kAt
7 v MEHZES EANOBAIZ X 55K

P-49

JEH Ky

F—7—F: Y VEL7IVF ., BMP2, Onlay graft, M

[# 5] BMP 3EENHFESRAD D 5%, BUEKRETRRB SN TS
HRIZ AT =T VAR VOARTHY), BEAR-AZMHRT L7290
DIREDART 53 TE SITEREDOBMP 2 KEICBIT 5 LEX D 5.
—77, U Y L7 VT v (PPL) (dARBRIMEICHEN CaCl2 2 AT
HETFMLL, BTCPHER ZRMT 5 & 37 R ) BIEHER M E DS
Fohsd, ThETIIBMPOHEAE LTHWS LI/10DHRETT
F—=T VARV EMEOBEEIEONDLZ EEHE L TE
[H] ABFZED HIIE, 787K PPL- CaCl2PTCP-BMP2 i &k %
Z v M Ll onlay graft L, HEK=ZHMMiT4ZETHS,
[753:] 9Mi o » b L2 PPL- CaCI2-BTCP-BMP2 Hi A1k &
a5 —47 v ARy VL BMP20# 414K (Infuse Bone Graft, Med-
tornic) % 7 v bEAZEE AR Tonlay graft L7z, 1, 6EEICH
EFoRS iz~ 4 70 CTTEHlL, & S ISHIRRA 9
L7z (BhW 9Bk 22-0139) .

[# 3] PPL- CaCI2-BTCP-BMP21x, 25 —% v 2Ky I &KL
7oA IR T OB OF AT X278, BNafIsficd - 72
1B RLAFAT BB 2 S UPPL X BTCP A% 2L H
PHCICY A F T 7ze 6587 ICIZPPLR TCPIZIZ & A LWL S
THIWCHEB L, HHFFEHETEHEEGL T,

[#5#] PPL- CaCI2-BTCP-BMP2 8 A® onlay graft 12 & 2B~
DHEMEAIR S Tz,

BRI 28 7V = 7 A S & 7290 B A R o0 - Lk
TR B

P-51

BnOIENE

F—v—F o EBRYEESE, TN BIEK, $PTRANKLHUA
[BR] s S I 2 5] &R 2 3 A Th 2%, TR
JEIPH D W & TR O BIRIZ D W TERINEATH %o Fhx 13HifE
RKETNY T AIBWT, HE RO EIT I B P B 72 2
HHBEATR SN LBR 2 RIL, T0AH =X LRI L7z,
[b1BF & J538] SOtk sE 46 7 V13, 838k C57BL/6] Hitk~ w7 A
A IS5 085 KR LTI L, ARRMERE R E TV
V3 [H) B DI AT 85 2 T L 8 6 S & TR L 720 € 7V I2HT
RANKLFiAZ Filitith s X 07 ORI FHS L, 14 0 LT
BRI L CREMLARAAT, LRS- IOMRNT, BR T-2BURN 217 - 72,
[ o & 2 82] SUREEE 7V B X OHREEEF L Oflf< 7 Z12B W T,
14 H # 2 s A5 05 WL & 95 28 508 PH IS T 72 7 BB R A AT HERR X
N7zo MEF NV THEEORIIE L OAEREIH L 00, il
I pE s, SRR IERE O PR & AR QWIS L CRRo Bz, #i
72T S N2 B M IR i (TRAPFSTE) B X OVE 3Rl
(ALPRE) 2°4fELTH Y, ZofMikoRANKL, Cathepsin K (A
HHE~—%—), RUNX2H X ALP (B3~ —%—) ®mRNA
BHL AV EREZ R L72. 2R b0~ AICHRANKL k%
B Lce 25, BB & BRI S, W H 72 2
FARE DTN D #l] = 7z

[tiam] ASHIFZE T 412 30 2 5 WA o0 JE BR L2 397 72 70 4 Lk
DBEDFEEND 2 L2 B L7, PiRANKLHUADE TR % B0
L7z ens, SELRNTIRA OB EHNE s B3Miaos v 7)) »
TR T 2R D %o
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LIPUSHI#UE NFATcl DAL 2 A LT 3 s
Lz ety %

P-50

LI

F—7—F :NFATcl, @, LIPUS, 453l

[Him] BRE W (LIPUS) 3R MM IR 2 g 5. %
1IWFZE T, LIPUSHIEAS P2XT7 27548 % A L T 3 b 2 o
THHREWPEL TV D, Tz, MBHAA LYY 22K - TEEALT 2
G NFATcLIZENBATT 2 FH ML L, & 3FEML o0&’k
FMWAET D, F2 T, AWFZEIZLIPUS TS AYE 35 M 010 K IE§
NFATcl DG LD MG L7z

[k X O] B3N & LT MC3T3-E1Mlfa % v 72 LIPUS
FEt%, wK120%F TOFFMNLO NFATcl O iEHEAL % S bt g
TN, T2z, P2XTHIPUSE (A804598) LMl Ca* ¥ L —
F 4l (BAPTA-AM) #SLIPUSHIHLIC & 2 NFATcl W MALIC I35
IZDOWT <72, X512, NFAT inhibitor (11R-VIVIT) #%
LIPUSHIF DA T, 45 3FMI b2+ % Type 1 collagen (Coll),
Runx2 B X ¥ Osteocalcin (OCN) ® % > 732 568 % Western blotting
PCEHIG L 720

[ 4] LIPUS 335 #% 6043 T NFATcl DA NBIT % it b it L 72,
%72, A804598 ¥ BAPTA-AM & LIPUS #3M NFATcl O HAL % FiL
%17 X512, 1IR-VIVIT 2 LIPUS #5324, Coll, Runx2 5 & IFOCN
DF NI EBO LA EHEL .

[#&5m] LIPUSHINUE NFATcl O L% A L T 3Rl /b % (e
T 5 HEEARIE S s,

By
W

TIFFF =T 4 7 VORI AN DRI
W

P-52

4
==Y

Hk

F—T— K FIFFF I R—F 4 7V, ARG, R
i

[HW) 7T FFF 8= F 1 7 VHH BT R G 0ihe 2 5o
EHINT TOMETOY 7225 RO 2% 2 204
W AN OB OV TEMNIC AL UENDH L. TITFFF/
IN—=F 4 7 IV OH AN DB OV TOREIIITE A LR WD
RIEBEAIT > 720

[FE & D] 7T FFF 7 28— F 4 7V ORI~ 8 % 5l
FTHIERAME LT, st MIBRHERE & Ml 2 Fhe
NF 7 5 CHREENR Z W THE L, a0 2R L 72
F728=F 4 7 VAN SAE NS A L9 b BB TRt
filiL, &5 IZLPS THRIZMINGIC SENE FOS % 25k S P EH 2
BOLNDNE ) b BGEE L7z

[#] ST FFF 2 28—F 4 7 )V Tl 10ppm F2L 1 Dk
THRBEAINEN OB D % CHHAETE 5 2 LAVRE NIz, 74
PINOELY A & HLRIETERIZ O W TR BEE 2 MET L Tw b,



P53 IFN-y1Z 8§ A E BRI C o follicular dendritic cell-se-
creted protein (FDC-SP) itfn 1388 = #ili+ %
it —%

F—17— N :FDC-SP, HiA L RzM, $xG 3R, IFN-y

[H#] FDC-SP &Kt RAlia CHRILT 51K5T- 5 > 87 ET, MR
B, BARNE, 4 B CRIT 5. #4 B TOFDC-SP Ofn T3
BUZHR$ % Interferony (IFN-y) OR8% R %728, A _ERZH
fia % TN &2 47 - 720

(BB & J53] & MERIA LBz Ca9-22 /%, TFN-y (10ng/ml) THEWR
I HIEEE, &RNA, 8% Y828, BN v Bxa L.
FDC-SP mRNA & ¥ 3% 7 B4k @ %Al % real-time PCR & Western
Blot C, FDC-SP#fzT 70 E—%— LB NTO#4G % Gel Shift T
fi# B L7z FDC-SP 7' 1 & — ¥ — 1 & IFN-yIt & FL 51| O it 4t > 728,

FDCSP7uE—4% —%§FAL7zNVy 77—+ (LUC) av A bF
7 b % Ca9-22 138 A L, IFN-y CHIEL# LUCTT 1 % il & L 720
E 512, STATLHEAT304r, IFN-yTI2HRHIE L, LUCHYE%
s L7z,

[#54 & Z42] IFN-y#IM 3~24 ¢ 1%12 FDC-SP mRNA 3 A7 &2
ML, & o587 B 120N L 72z, -345 & 717 6 Lk &
TOFDCSP 7u€—% —%&HLLUCa Y b 27 b OWEMIX IFN-y#il
WCAHRIZEIML, STATIHEH] Tl S 72, Gamma interferon
activation site (GAS) 2, 3, 4FCHINDIENSG 737 MO DS IFN-y
12 BRI L 720 DL B> 2 & 2 &5 IEN-yfil itz 28 m L 72
STATIAGAS2, 3, 412#%4A L, FDC-SP DT3B 2N s 85
LEZHbNM,

P55 | HALEICBYLMEELO MY RA2) T b= 4
sy
K W

F—7— N A LR, MM, BRIEA P LA

[H] #tr i (JE) BWAITFAEY —2#iG e L ToF ALY
RS LW A IEMMLERE Y LETH 5, JEIZORENBAEY
DR 2 RGO Rrifk & LT, B8OOI
B Bb o TWDo WEW QAR REA TINS5 2 &5 Sl
2B JEDOEEIK T AVRUE SN DA, ZOFEMIZ OV TIERZEAY]
RNV AWFZETIE, JEICBUY ML L miTs 22 &2 H
e L.

[FrEB X OE] Hkn (838 - &k (728 ~ 7 A LZAW I M1-3
FIekE PR JE % ML L RNA-seq & i L 720 & 72451 - Elii~ 7 A
JEIZBIT 2 IR FFRBIRAHIER -T2 RT-qPCR & gt % v
TR L7z

[ L OE 2] REAIITER L Bt~ AD JEICH S A 728
WITEED SN h o 7oA, Ei~ T A JE TIIMMAEDK TR 7R F—
VADTUERA SNz, il B~ T AJEIZR R 5 BT T
a7 7 A NVERL, GO TIZEl~ ™7 2D JEIZEB T Neutrophil
chemotaxis 7 & D %I (2T 2 BIZT- OB EABSALN, F7-,
KEGG f##T TIXIL-17 signaling pathway ® _EF-A 500 iz, F 7z,
EHi~ v A JE CIERIEME~ — % —Td % p-Stat3, DNAHB~— 5 —
Td 5 VH2AX, B{LA P L A~ —%—Td 5 0HdG, 4-HNE R
MDA ZRRME RO, ThbD~v——1%, MaElt~—7—
THh, <7 AJEZBMEELIEL TV EEX LN,
(] JE OMIEALIZIEGIC X % SRR A Y 2 7 ORI H S L
TV B EEMEATRIE S 7z,
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P-54 Leucine-rich alpha-2 glycoproteinl 238 A _t- Bz M2
BB LR HIZERIRIC RT3

N K

F—7—F: %iH%, LRGL, fIf5EE, Ca9-22

[Hw] o4 > >y Fa2ryaras4 1 (LRGD &, W4EH
FIE R B ) v < T 7 E oM SR R TRE AR S hTw b
A5, BERRIEIC B 25507 2 = X A IR TH B o ARFFETIE,
BREEIEAEIC B 5 LRGL O & % W & 5123 2 BB 217 -
72
[k & 5] @68 C57/BL6J = ™7 A 125088 R ikt % 4T\, FEBr
TR 98 % 8008 S 7o AR 2 132 12 u-CT IS C il IR IR % f AT 1%,
S ORGP T 21T 5 720 @M LRI (Ca9-22) 123
L CTrecombinant human (rh) IL-6, P. gingivalis LPS % f\» Tl
L, LRGl# =TS8l % it L7zo @A LM IZR L T rhLRGL
ICTHI 2 AT, Rz 3Edsie (EMT) B s 7388 2 T L 72
(s & 298] OFEBRIGSEI 2B CIZH-ES Il BT, Wl i
O FIEVERL OB % i 72, £ 72 LRGL Oy g taic B
W, R &SRR OB RIS BT 5 LRGL ¥ v 8 7 BEA:
DHI L TWize @rhIL-6 HUREE & rhIL-6, P. gingivalis LPS O3k
WHEIZB VT, control#f & IR L, LRGL#fa IO Mm% 8D 72,
®rhLRGLHIBIC & 0, R RML~ — 7 —i#{= T Cd % CDHI, CLD
OB THBUIMKT L, MR~ — % —#{sTTdh 2 CDH2, VIM,
FN1 Ot fn 3B L 72

[iam] EBROHE R LY, sEMERTIICBWTLRGL Y v /8
AL, LRGL AR A FEAIRIC B0 2 EMT B (=T 0 Ji i
BG4 2 R ARE S 7,

P-56 HPERE I & W0 AU 28 % v 72 3R OC R i i
ETNVORZE
A BRAR

F—177— F ! Oral mucosa, Wound healing, 3D iz vitro model

Y b RSB sk o f AL AT & S 2 M & F v 72 3T RIS i €
TN, B2 OBV IRIERRE L OB WL AR IEERI O R 7)) —=
VU, BAEEBROGHTENSNTWS, —F, KEBDEF VLTI
AL - AL S Twd, 2o 2 it oz et -
FHEOW CTHEDH 5 S DD, in vivo (3 NA P IR E O FRHTE
L) HTIERAY S 20 FEICAITH O A H 3 284, M
JaDBINE—ZDORFHADH B & F 2 %o RWIZETIEEZ RO AL
Ji & MRHESFE RIS & 2 DR 3RS AR E T V2 B% L 72D T,
ZOMBEERET 5. FWRFEEEFREWEE ZZ SN, o+
BB AME O N7z B D S ERICL 72165 TSR B 2> © TR
AL B X OHHEZERE 2 2B L 7. 6-well DeepWell 7
L= M2V, DB MRL &3 7 =57 70 koo
RSB F AL AN % $6 R 9 % organotypic culturelZ & 2 J7ikIC#E L, £
FIEE IR 3 RICE TV AR L 720 7272, BUEIEEE 7V ER
12, BEMAYEREE 2N 2 R R I L & 520, AVFr—A v
F—bHIZ, EE23)0a5—Fry— b eREEok, LI
RS e G T — 7 v XV Rl O L= L 72, 18H
BAZSER L 72 153 LUk 3 vk oe & 7 )V o F g AL L 72 Rz g BB Al
BELT, HEAI)VDNA T =R FTas—4,ry—MIE
BARR R ER L 72, € DO%3H, 6 HRRF 2 Hil) 720 KR T,
HE 4012 X 2 MRS BIER 2 A4 12, 78 b a3 — VERIZ X 54
WA L OEN R &, RET VORI E MM L7z,



KPR RE R 272 8 2 50 = AR A S0 2 B R 2R Bk 5
BOFYINITI VAT H— A=Y a Y 2IEH L7
BHT7n—F

P-57

WA Setli
F—v— K EERS, F Ty FEOH, e

[Hm) #H4E, FIINET AT+ —A—Y gy (DX) HEEoRN
W&o T, WRHEBICBWTH 7V 7 VRIS A S, A, B
BT, WRIER &, 4 v T4 MBI X BIRROE RN
ELTwa, L2 L, REHFOHILGIIBWTIE, I OBRERCEE
%<, DX &G T 2HMA DR, 22 TRIFFETIX, H¥EE
DODXDO—BE LT, WARPEBEEE BT 2 HREHF I V7=
v NEMDPHERTH B hHET Lz,

[J7i] RFEEFEIELETIT DN S ERFEIE (P 59%, &
67%) IZBWT, FEBHE (MM A, SRP, iAGIERM,
FIEsE (A-Splint), #EIMEE (GTR#E), KHEEB] OFE VA P L—
Toa yEm A ER L, FEBBGHTNIC Google classroom (27 v 7H— K
LFRIFB 23 L7z 284U 1, EHOR%TH UNADORRZ 1T
v, kY FR Y FEM R AR OB BET L, BB, [
K\ v 7=~ FEM W)L (BEO4 8, SR, HEs 4
IVY) ROWTHHENST v r— M aEhEL 720

[RB L O] 128 AL OFEIZ B CHIERE O 5 25 JEBLIER: X
D IR EAE o T2 Fh2, T Y — N TIERI60% O A A
HCTOFEYA ML —Ya vERBEEMEL TV, 512, Bz
WiE§ 2 & CRIEFERDPTEB720, HEOEENEH Y, FE
HBDOR—ATself-study T AREBEZMETELLEZ OND,
[Ham] SRR 2RI B A BT 24 v 7~ v b % 34
ATHZLid, FRNRLUFTIREBOLAHETFETHL EER
bb,

CIE T S OS2 & 36 1 L 7 BB IR ) & 7 F il
EFNVDORSE

P-59

HE R

F—7— ¥ RS, BERIE, VA2 FHET IV

[Br] B REOBCREFRZEOEIR* I, BEIRET S
WEMRZ O E T, R R O TR R ez 36 L 72 B R
AT BTV OREEE RO %17 > 720

[BR} - HiE] sikHRZ oZ@%, L L b SERBIRTREZF2H
ANFOWHZT— 7 2L, BV AT 4 v 7RI X LR
Mgz L7z BB OIIEA M, L7 bz d L I
FWikE R O HbALe, ZEMEIG ILRE O fiti % B 1K 58 L 720 OFEHEF il
EFNOHNERE, SRS 2215 O 34E T OREIRIE O A
L L, RSB RGO B B F IR L7z F72, R
RO B 5 E % A CHERZB S COAMRAIEZ HWERE L7
@F I E TV BREEE Lz SR RN, MR, B, g X
HIE, SR O AV IE, TR ROIRIAE & 720 B TOVAS EEREAN X
55 HIA MG 3D O AUC i & L7z,

[%5 53] OFHEETME T VO AUCIE071, @A H#IE T Lo AUC
X078 CTH Y, FEREFUIIH L CHREMNO T 25X ) BIF 2R 2R
L7z WiEF NI, 4Ei, PR ZRE L7229 2T, Wl S mine
B, TSR RESAEE L) AR L LTHEITF LN,

[#&5] SRR T 5 B JARM 2 2 K O T ERT R A 5, B
JRIFTEIE ) A 7 R A WA % k05 5 E TV OREIiETH L 2 L
A L7zo T OME, o) 27 W12 00 L7z A4
B FRERe, ) A 7 WHUEIC X B2 RN K OV R F YD
WHEEAH LD EEZ SN,
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FRRTHERHEIC B 2 7 a— ¥ v ZF RO #iE 7 a —
758 ORI~ OFEMRDILIZ D W T

P-58

/N R

F—y—F:Tu—¥Yry, W Ao

[H] 7e—v o2, sERry bo7a—-C r 7gEszlles
%I, BEHEEICHV O N R AN R BERTETH 5. 7
O—VY Y 7 OHE T, S 025N IO THRIES 5 2 &8
WP END DY, W7 H— 7 OB~ OEMICE LT, MR
LFENR L, RSN TW A orze L Lads kA 14
HETOMETIE, 70—Y y ZHoPn#EMSIEHICHE S Twh
W EATRENTz, ARG TIIERIHSREIE BT 7a—¥ 7
K D AR TR B fih D IR 2 314 L 720

(J5E] B~ OBz i 7R %€ 1 & il 2 2 T SHAT IS — K g o
N 3R L 7Bt 2 M U 7o BRI BB IR o0 B RS s R I
%, BEACRILE oAb RE A RE) L TS — Y v SR E S L 72
B (3340) LR IFICEML M 264) O28ICHT, WHEHI%
DT a—A4 v 7 WEOMRMHEMIRE Z 30 L7z 2ok, dsaEikok
By W U CRERME & 920 U, ARk e 2 394l L 72,

(% 9] ki & o @ mbg e 2 28 L B %2 47 - 22 o E 7
O — 7 OFMRIEIE, 15% 75 40% & A I LzAs, kgt
L 2o 72BETIZ18% 1 B 2% N E HiE IR on e ho
T2o TOHK, BAKEREZ WIS L CTHHMEERIT) &, MBEOAEA IS
oz, TU—Y Y ZREICHE & T NI B TTRFATICH,T
L, B CHEENRD N o7,

[£%2] 7o—¥r ZIEoRI~OHE 71 — 75680 OBl g o
A Z — IS o T2 HRIRHE R (2 T D IEREICE A ST Ww
VIR TH V), R IZE OB TORRI 2 F BB A5 0 )7 s s B
L&z bhiz,





