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Porphyromonas gingivalis W% > » V754 ¥ Hilko
B AR EAN OISO W T ORGE

0-01

AT Tl

F—U— g Y ¥84 v, IL6, TNF-a

[Ary] SRR EYETH Y, HEMEO 1> L LT Por-
phyromonas gingivalis (LLFPg) MBS NTWD, HWEKT-L LT
KL, WT, VI PSR TEY, Y rYg vidT e
77— Bk D, MONMBEEEYRDH L 2 MO TVE, O
NE TORATIIZES S 8 4B o s PRI T Pg L3 5 5L
KM RS 525 VI8 URFOIHEE LTRIG L Tw
bo KWFZETIE, V¥ Y54 v OWFMBBEENOBEZH S 2T
Bz, By v U YHARICER LTRET L7,

[bR & ] 2> 9284 ~idHistag RGP 2 i L7z (BIGASE
FERMEAD SM5), RCGPOEM M3 5720, v MEA L&
e (HGEC), b MMUMESEMIL (HGF), ~ v A il ok Y ERk A
(moBMC) 1RGP % {EH & ¥ 7z, ¥2 L D IL6# % ELISA T

IL-6 mRNA 3§31 # real time PCR THiaY L 720 HEALEIIEEIC BT 5
RGP D% % M3 % 723, C57BL6~ ™7 A IZRGP % %5 L,
28 %4 5 Pg 10CFU/ml, 2%CMC (Carboxy methlcellulose) %
SHE, MMM E S 70, BRGEME, M, SRR
SHEWIN, KOIL-6= % HllE L7z

[ 4 & £ %42] RGPHMIZ X - T, HGEC, HGF, moBMC ® IL-6
AL 720 IL-6 mRNA 3= S RGPIRMNIC & - THEZ O
720 XU AEFIWVIIBWT, RGPIZLGHIIIHLGEE LB LT,
RGPHUAili 1 5 L7z F72, BABETN DB L 720 & &Il

RIS B B IL-6 OPEAER DML Twiz, BLEA S RGP A
PINEZERL, WEMROBESHEISN S 2 LATRB SNz,

003 | V¥ VBB X o WIS EILE

WA Eih

F—7— N oA
¥R

[Hr] 186220 2O BERRICBWT, Yy Ry T —
7 OFREEDR IR R BE R IGET 2 2 AW L E R o T, Fx
XN T TICHERERD Y YRy N T — 7 % ZIRICIICIRNT L
WAL DO BRI IS R v N7 — 7 OB A 2R L
T &7z AWZETIE, V) ¥ 8EWEF LN T 0 )3 G- H3 ok Rk 15
WICH 25 HBEWET 5L L 012, ¥ VNI (LEC)
FHOCTHAA D= AL %MWHT L EEHME L.

[#4 & J51:] C57BL/6] ~ ™7 A LA I PRI R % 1A%
T5 2L CHIEHIRIAL 251 X 2 Uico S ARBRE B OB M R HLEL
WRIZBWT, PBSH L) v 2V EH A SRR SR 5 4 A
R sEF--C C156S (C156S) 2~ 4 20Af > Yz vavilT
BRI RS- L, SRS IO W TIT 2 1T 5 720 £
7z, Proxl-tdTomato~ ™7 A X ) 37 L7 A LECH: 2812, PBS D
LLIECIS6S 2L, TOMRTFHIMEZRNAY -7V AI2LD
RHT L 720

[fEFEeE8] ~4 27 aCTHIT LD, CI56SFH-HEIZH W TPBS#
L2 MR THAME NI B R B E R oM E R . T2,
C156S % 3N L 7255228 A LEC OME5EN & = 7T Of5 5, #Hal<#m
CAHBICHEBED L -8B T2 HE Lz, S HICA@EET# O Gene
Ontology f#HTIZ X 0, CIS6SIRMAT R b — ¥ A W5 % #EfET
DHEBEEHEELENPLNE R 572,

[igaR] v > 7SS T IZ LEC O 7 K b — 3 2l % A LT
R OBEARAE L T D 2 EATRE S Lz,

YU SERE, U VoSS NEAIE, TR —

— 110 —

0-02 A I VAR Y RSB TELIS X % s ML AR

ek Wt

F—7— F MR, EBRAYEE %, LATS1/2, YAP/TAZ,
MAP4K4

[Hr9] BEARIE A A=AV A N L RICEES I, SRR 4T
EANINAFT T —=PORZDMEN L EINT VD, AW VTS
) ¥ ZIELATS1/2 % MAPAK4 7 LRI PIEIHIR 712 X 2 S b 2
ZVF, YAP/TAZKAEOWE A X MR L, &ESL, dohH
ALz EZHHMT 25 2 EBWH S L o TWh, KRIFZETIE, YAP/
TAZIGPEALIZ & B RS A IC OV T, ~ v ZEBRHER LT T
WaE R WIzin vive, 72 O OB 2 F\ 72 in vitro DEBR T
AT L 720

(MrEbE J5ik] 1, = A LBHERE 2 55T L, iAo
A4 H oA E, ZhickdRE42 HH BRI X
DI S N B EERI S AR TR T 7OV 2 E R L2 R AR
3% YAP/TAZIG AL R OFFHli 0 723, ik 14 HEICLATS
ME#TdH % 16:0PA (PA) ZFRIRINFE S L 720 2, RARIEHIIZIZ PA &,
LATS & 0 & 512 Bt ICHE A % MAPAK4A OB EHNS THIBL L,
AR A I B K IZTREE T VA ) RAT 7 & —BIHENE
BIOTUHFY Ly FSEEIDFEN L, YAP/TAZ DRGRENT
%5 CCNI DIEB 2R L 720 & 512 MAPAKA K5 51 sIRNA % #iR
BRI B AE T 5 AL, RO M REFFAl % 1T - 720

[#554] 1, PASR GO BME L~V IZ DMSO#H G- M IREE L 0 b A3
WZED o 720 2, BREMIETIX, YAP/TAZIGYEDS, LATSH XU,
MAPAKABLERNC & o TRESNZZHE, TAUH KR T 75 —Eik
PEDW & H 7% BEMASHh S vz

[#7] LATS B X O'MAP4K4 M & % YAP/TAZFHHALIX, iR
RIS A LARHE L & 1) B R T4 2 B3 2 I % i cdh 5 &
LRI STz,

0-04 Sparcll Bt x> b3 O fAT

a T hl

F—17—F X FEEMINE, Sparcll, in situ hybridization, 7 & —
A MANY—

[H] MO BBEN R BEEEE LT, dWilidetry MED
WEZED) BN EOMEIZETOND, Lo LadomEiiies £ 4
VMR OERIZOVWTEEL 2 L o Ty, KL lEIhET
WCHARE T b2 2 2R L, £ A 2 PIEMRICESRBST 50T
L LCSparcll #[[5E L72e 2T, 5T &R0 WEEs 5 &
LB, FSTREGZE A Y P ORI %217 - 720

(B4 & J5E] si0tin situ hybridization 3 & OB RIESREIC L Y,
WA 7 2 R HELRR @ Sparcll ZEBL %2 MRk AR ICHET L 72 &5
W AWM S EEEL, To—¥% A A= —ICX B RE
PR B L Oy — & —12 X BHB5 %475 720

[ 5 & #£%8] 4% in situ hybridization DFS5H:, Sparcll mRNA 3
WP o€ 2 v NEEEICHAET 51 A 2 MEIRE X OMEE Nk
M5B A& 2%, SAEE R AAAET 28 FANIC I3 2 B %
otz TORFIZ—F LT, Sparcll Hifk% v 7zt a s deta
BWT, A MEAEREIHAET S A ¥ b FEMILO KIS Sparcll
FEBL %GR 720 BARUIBL L R A 8 4 02 1 Sparcll 5 P CD31 Bk
DX A v FFABERP S E S NS Z 2 R L, SIS
LY —F —IZTHL, MRREEEITo 72

[kiam] > v 7V VRN B X OHIRR A RGEIC X ) R L 72k 2 »
I 3RS B9 5T Sparcll 2 J v THIAR 81 4 & 1 3EMIIL R 37,
W) L7zo SHFMROMBITC & ) & X > 3o 5 LB A3
LI B RSN D,



0-05 Modified VISTA Technique

T e

F—v— F MR B, VISTA Technique, WHIMRERS, Lz
TR A LR

[VISTA] Technique i & ) BIGHEMN OB L o lze HE
B ZOMXICEBEMA R EEKL Twbd, TOE, UMSTIC
X BRI B & OIS ERE S (inner sling suture) ZfFH L7z
Modified VISTA Technique ®#ll % 555 %

[bHkl & /78] VISTA Technique @ & 9 (AR o I1FERTBE &R 12 Pin
hole ® X % % Y)BA Z47 9 Pin pole & ¥ pouchRIZLTEFHFEET %,
Z?D1% UMST % Pin hole %> 547\ Coronally Advance 2% ®1Z Ten-
sion Free 127 % & 9 \MBRVIBI 2479 o LB T &#l#&% Pin hole 2
54 AL, Modified Coronally Advanced Tunnel Technique ?3#iiZ
7% X 9 7z inner sling suture 479 o

(R3] 4 F COMMHBR I BV TRIRTAYE o — A& Coronal-
ly Advance 25 IZIZBANDH %, 22 TUMST % Pin hole % 5 fiff
FEIZWERYIBI 3 % 2 & Tension free 235% H, 40 A ML 238 &
N5, # L Clnner sling suture #9352 & TRAIICB T SHH
M4 % /RIS 2 U CHREAFBIC BT 2 S9iE BSOS I & 2 B8 %2 i ©
137 < MAAERE ASHERR C X 2 B R E T 5 720 80 A b Bt
T5 2 & BB BEMORIEIE E - 72,

[£5] HABEBEM ICB VT, MR EAETI IR E B
T ho e i & MR AR O B2 5% 2 % & Modified VISTA
Technique B IRETH 5720, WMHEES X ORI Er o728
Fibhbd,

[###] Modified VISTA Technique i CTG 23543 % I B4 2B,
BRI, BIEOIER X BN HE R ST X 28 Luwilik
Thhbo

PCR I & % LIEN R D Porphyromonas gingivalis
Mt o 45 4 & GRANBERE O B AR

0-07

il g

¥ — 1 — F : Porphyromonas gingivalis, PCRE, HIfER, Rk
i3

[H 1) IL4E Porphyromonas gingivalis (LLF Pg) A7 VYA < —
RIGRAE & BIAR LT 2 T REPEAS S ST 2, ABFFEIE PCR %
wHWZIENIRITIC B % Pg O A i & RABERE O BIfR % J15 2 &
ZHME L7

[ X 05 ik] B2 B NT 0 40~87 i ) Ml AL IR 273 44
XS, WERTRANM S MEERHIi 2 7 — v (HDS-R) % Hw 7272
RS RERMAS B & OYPCR T & 2 IR 1 2 18 orcoa % FH W 72 B H1 R
PgOBMMAEZ T 720 209 B, TS OB EICKIED 2V
2704 (BPk1124, KME158%) O 7 — % DR, 5H & T - 720
(KRB X 0% ] PeoBIIRIE, &R0 359%DHEDFET, 4
RS L5213 E Rtk 2 A M AR L, sBiExE A% &,
HDS-R OV 58013 288 i C, AFHRAT L5213 & RiBUIMEL 422 (r=
044, p<0.001) f#EA1% /R L72. Pg DA MR IZHDS-R O3 ik % &
HE, Peh B SN h o 283288 5 TH > 72D L, B s
NBEL 277 M CHBIE - 72 (p<0.001). 4Efil, PEROREOH
#pizo, HDSREHAZ HWER, FMBIUy I —Z#HELTYH
1 & orcoa DHERE R 2 AR L Lo ERBOT 21772825,
I W B B AR 1 A-0.056  (p<0.001), HEA3-0.670 (p=0.0039), Pg
Bitk75-0498 (p=0.0452) Td - 720 MWFHIIIFED 72 80 R IR IEAS
A DARITE D 5 G TTERMEE F CTOHPATH 525, Pgliihh
DAL HDS-R O I 1A 5 7% B s580 Sz,

— 111 —

PCR#:02 & % LIEN T O Porphyromonas gingivalis
TR A e & SR O B R

0-06

B 8

¥ — 17— F : Porphyromonas gingivalis, PCR%E, Ml LR, JEps
B

[Hi] k% 2 RS RB LRI DH 2 2 LAHE STV,
ARFFENE, TIEPNR T B % PCR: % H 72 Porphyromonas gingi-
valis (LLFPg) OFMEE, 4 IR BOMME L OMKRE NS
LEAME L.

DB X O] A4 BN 0 40~87 i O Hu i (L R 273 4
X BIC, R BOBAEOMBERELITH) L L IZ, PCREE
X % CUPERI A 2418 orcoa 2 il L 72 8 5B Pg O MR AL % 47 -
2o OB, INSOFEROT—F REL %2704 (1124,
ZPE158%4) IZDWTHER, & T 720

(3B X 08 5R] kB OBEE OB E XD A LLL%, BAEF19%,
LEIE 4.2%, BEIRIG 7.6 %, Kl £34%, SIE51.7%, FFHEwE2.7%,
Bl B55% HH L & 9 fES0% TH - 7zo — 7, PCREEIC & % Pghy
PE=R1E36.7% Th o720 MAEDOHMETPg OB MEREZ KT 2 &, B
PRIFEEEE OB k%13 684%, BEAED 2 \WEH OB MEHRAI343% TH A
HAEDRD BNz (p=0003) 2%, FOMOPEETIIAHE % 2IT78D
SN oz L HEOTED IO, PeOH % HIWER, Fip

Bk, BEREEEOGEE FAERE Lcu Y AT 4 v 7 RGN %
1ol 2, v XHIFHFHIL06 (p<0.001), 114 (p=0639),
BEIRIE 254 (p=0.083) TdH o7z, PgbpthRIF«ERE L DICHEICE
AL, BRERAEEAET H2H1FEHOPgRAR L RS HINIED 5
N7z PgltHICPCRIEZ VTS, BATHIIE R SCHET 2 M5 K25 HERR
Sy A

BRI R 20 AERE AR B 12 5 F B SR ISR > 530
TA e F—5Er b DOEE

0-08

&1 A

F—T— F WG, A4 v FF A, RKER, 74 eF—0H

[H] AAEHEEORKDFERZERIRTH 5 L EDRTV AL,
HWeFE L7z AL 7 F v AL E ORI O W TRATTH - 72,
WEDEMRETHE H1Z, BHM AL v FF v A2 L TWBR
H A BUKAROPBIEIK & ZDORK MR, AL T F v A%k
e BT ETHEHRICL kA FRiTE A L aRG Lz, 4,
A LR EZ YT, T4 v = etk & ORI oW THEE
L7-0THET 5,

[J5ik] 20184FE12 H 20 HWg s T, MUBEICT204EBA X 4 ¥ 7 F ¥ A
ZHEBEL TR BERRE 229400 B, WIBHHER 20 UL E, IR
WNEH, #ER7 v b (PPD), MR ZE, BiREoOMET—%
PETHAEEINTEY, 204EMT65 L EOREEHIF D22 FA3 7%
BEEZNGE Lz, WS, X7+ Y207 A eF—a8 ek
JEA, RO IOV THERE I D B AR X ISR 21T-
72

(%3] 24 > FF ¥ ARGRKOT 4 & F—5H IR % 18 - 724
B, PRIE R B OAR BT R BAT, BRRvESE%, sER, O, 4
I, M DNEICE Do 720 AL VT F ¥ ABEKEOT A & F—
SPERNCH & 7 o 728 IE A TIRKRFBEDS614% Tl b %005 720
B1~B3 Tl3/MA#A532% Tl b % 55 720 BATILHI B AT53.6% &
DL ho oo RBEITIC & 2 Pk O FH4ERE A1~B4 THH 10~
154E O I BARBETATEE & T 7z,

[iiam - 48] AWFZE L D, SO RAK O ERIZ IS O s ¢
Holeo WEEDRWDIE, WEHIS W, KESERY, 7Y v
VR ECHELBHE NPT LV ENEEEEZ SR,



R REH B S 7V T — A5 E H %
BN RE ) O Rl

0-09

A

F—7— N B, THMERETD,  sAAE I

Wt e By R, shERRE O B RE Y, OB R I H),
ESHIIEROELD A U2 S ETH 5o RO IR, &
OFERAC 2 IBHEREREF L, 2HORBEIEEY RIZTLShTwn
Bo LU, HWIMREES) & Bk R O BIEME IS D W TR A 2 A%
<, WHMBRE) O TR 2 WER A ERIZA S L o T
WV, ETCARIIZEE, BRI AR & MR R ) & IR L, ni
IBREN B T TERAWSPICT 528 L Lz,

[k & J5ik] MuBRE B2 95 AT, 20194E4 A 20 5 20204E 12 H12W]
0 R B A A TS I 27 95 o o LR R VSR e L 7k o B 2
68 N & BEHE, MR e B 2T NEMIEREL Lz, SHICH
HREL, WEWEEENCAT =Y I 2O AT Y VEICHHEL
720 WHMBRED OWEITIE, IV I —AGWMEETH L 7NV T v H—
GS- I (MRAAHEY—v—, W) 2w, AREICIDHEBSh
7oy a— A, IHBEEJIE S UCIRSE L7z, ARFZRIEBER
FWFE M ER A OKBO D & RiEAEFS - A1816) FEMiL 720
[ & E52] BHREO NGRS 13 FRE & L L THEICIRS,
HEIRAEETH 212 L, HRRETI DMK T3 2 M E /R L7z, 2512,
BRFEIR I 8T X — 5 DT b Sl RIS RE I i\ e A
IFT S EDTRENT. BAEEIINC X Y SRR S 2 IR R
DAL, IS X B WA (RET 5 2 LR E 22 5 2 LS
SNz, RWFTRIC L D, R BHICB T HILEEE) O T I
B TERE P 38 K OVBRAE A IR AT L T B T EAVRIE S Tz,

Role of the NLRP3 inflammasome in osteoclastogen-
esis in the presence and absence of LPS
Alam Mohammad Ibtehaz

Keywords: NLRP3, osteoclast, pyroptosis, LPS

Objective: NLRP3 inflammasome promotes IL-1B production and ac-
celerates bone resorption in periodontitis. However, the role of NLRP3
inflammasome in physiological bone remodeling remains unknown.
We investigated the role of NLRP3 inflammasomes in osteoclasto-
genesis in the presence and absence of lipopolysaccharide (LPS).
Materials and methods: Bone marrow macrophages (BMMs) were
treated with receptor activator of nuclear factor-kB ligand (RANKL)
with or without LPS in the presence of the NLRP3 inflammasome
inhibitors, and subjected to the TRAP staining. The production of
IL-1Bp was detected by enzyme linked immunosorbent assay. Reac-
tive oxygen species (ROS) was detected using a fluorogenic probe.
The cytotoxicity was measured via lactate dehydrogenase release.
Results: The NLRP3 inflammasome inhibitors promoted osteoclasto-
genesis of RANKL-treated BMMs in the absence of LPS, but inhibit-
ed it in the presence of LPS. RANKL-treated BMMs produced IL-1B
in the presence of LPS, but not in the absence of LPS. RANKL in-
duced the ROS production. ROS inhibitors suppressed the NLRP3
inflammasome assembly. The NLRP3 inflammasome inhibitors abro-
gated the cell death of RANKL-treated BMMs, suggesting that
RANKL induced pyroptosis in BMMs via ROS-mediated activation
of the NLRP3 inflammasome.

Conclusion: The NLRP3 inflammasome promotes osteoclastogenesis
via IL-1B production in the infectious bone resorption, but inhibits
osteoclastogenesis by inducing pyroptosis of osteoclast precursors
in the physiological bone remodeling.

— 112 —

Gr G VB DB % B8 L 720 72 7 8 T
AT H O g ~ 224 TR S ik BRI 7E~
H

0-10

|

F—7—F : PISA, ZHiikMRII%, IL6

[HrY)] SR IERERE 2 iR & L7724 SR EOREY 27 %
FBOLZEDBWPSPICRoTWD, 22T, AWfETIE, HELES
DHFR OLGIRE, WEEERE, ThoOEBEEOMZ FTL,
BRI B & OB EG IR R O & B~ OB A Z BN A 2 L &
Hite L7,

[J7:] WFgexd R, 205 D b oo 18V 25 F 72 3R B J 2 i
FrC20ARUEFRAHRDIRAE L TV B H 2 RE LIz, WBhB L OER
HHEE O PISA M, THMRHEESRAE, M IL6 M & O & CRP (HsCRP)
fECEMIT L 720 F 72, FHEEAMLEE 28K T 72 I3 BN 1 o A X
IZE DERIL 720

(5 S VAT (AT L 722800 813 130 44 T db o 72 (2022485 A BF ) o
WD PISA il & I3 TL6 i B 6% & £ 25 i ST CREAN L 7248528, A7
B AR DSRRD S 7, HsCRPAEIZIZ A 3 72 AR IERAD b e 0o
720 WHMBRESRAE & TN oliliE~ —» — 1A E 2 X 2 5o 720
F 72, BHEFEACERRT & L L iEH % O PISA I A ZIZA L,
IBFERA A RZICEIM L 7z T2 IL6MHI3A B2 L, HsCRP I
WA Z R L7z,

[Z%] AWF%ET, PISAHASILIEILG & IEDMFRICH 5 Z LS &
N, BEIEARBRCTIL6 SR T 5 Z E AR S N7ze — 5 TG
FERIIH S EABRTYUET D00, EHOKIE~—H— L OHE
Ehahote UEDE2S, PISAEAIIED SIESEHICE-2 55
BOMELZITE 2, B LKBINLRIEECH 21 EMIVRS L
7zo BUTE, MUEPUIRIGZ FEMI L, MIEEN RO MEHRTHY, &
%, M R00 %3 HiEAH % .

SPOCK1 I3 7 0 AKY 2T X % Wy ) 1 5t e
2B TH T JE & A L 72tk IR & kA i IR &
WKT 5

0-12

S &
F—7—F o EREE, ARG, SPOCKL, Y2 a AR v
[F 5] SEavE s R GEAE (DIGO) &, R 38R Saa il o s
HO—>2& L THMSENT w5, DIGO ® primary %K X 3EH]TH 5
WS, BRIEIE & BEE T % LB IE L B B 2 E 0% v, HE DI,
SPOCK1 & b M 3847 % &3 L DIGO WS b B Hi7z e ¥ v 32
ThbHI L wHiE L7 (Alshargabi ef al, Sci Rep, 2020), —Ji T
SPOCK1 %%, #ifi] 25 % P38 L 72 DIGO (2 31} % Bt W< Z i
I AR A2 R T 2 0 B0 IEAHTH %,

[J533:] 1080 HEVEE AR (WT) - Spockl 5B~ X (Tg) 12,
6-0H 5% % [GH 58 2 I 5 PRI A 25 12 10 B MIMERE L CSEBRIY B 28 €
TN L L7ze FERBEMEE T Tl OMEZ G-l L7220 512, FIskibsk
WA HRNA - & 287 23l L, FRATGHLER % B2 U C ekl a m e
ZEMEMEE T TEME L7z 72, ALY 2B AE) ¥ (CsA)
50mg/kg & 6-0%8 5% ik & Hl A A b 7 H 20838 DIGO € 7V % 15
L, JEBRA R g5 % Ak L 72 B o> R W Re B I B Bl D 25 [k L2 o
W 2175 720

[#H] Tgla WT LI L T, %10 & 2 AT & Sl WA
T L 22, ARG DIGOEF VTS, TgldWT &0 bR
JEJE & A WIS IS A S, g E ) I ORENELE S
720 CsA LY - e 55 F & BT, Tg TIEREIC X 5 RANKL/OPG
B WT L) b HEIE 2> 72,

[#£%8] SPOCKLIZHRESAEIISE L2z 2 356 L, CsA x5
T I B SRR P ) PR IR & BRI A S SICHIRT A 2 LS
R RNz,



B 2212 B CaF i & b ANGPTL4 13 MMP13 @
B EEMSE 2

0O-13

F—17— N : ANGPTL4, Y b & AHRHESER T, J#9%, MMP13
[H#] Angiopoietin-like protein (ANGPTL) 41 i PAEMF I PR &
NDHUWS YT EATHDLZEPMONTVDH, ZOHEITONT
¥, REZ—EORMBH G, G - HEO—IEEiH-
Tw % Matrix metalloproteinase (MMP) DOFEHEALICHEH L, i
KIZB T 5 ANGPTLA & MMP & BIFRIZ D THeat L 72

[J7:] 6:MEEHEMESD 5 v b o L3S F Bk S 2 A 4
O yREREL, FEERIGKRREER L7z, R RER2EBZICEB)
%, ANGPTL4 B X I"MMP FBUZ D W THRIEMBR IO 2 1T 5 720 R
12t M ARAHESEAE (HGF) \Cxf L, BhJERIEHIE Cd % Porphry-
romonas gingivalis LPSIZTHI# L, ANGPTLs, ANGPTL4 k(2
MET5Le7 5 —, & A P I A EORETRIDOEL %
AL7. $72& M ANGPTLAKIHIC X 2, MMP O#{ZTIBIZ L%
AL 720 E5ICsi-RNA ANGPTLA % HGF MBI EA L, P.gingva-
lis LPSHIBIC & 2 MMP FEAE 0528 & it L7z,

[#H] 7 v b ToOwBLERII®ENICBIT 5 ANGPTL4 & MMP13
DI % A I & &7z, HGF AR 3 % P.gingvalis LPSHI#L
12X ) ANGPTL4, MMP13, KIEWEH A b A4 ¥ OBIETHRBED
AWML 72. 726 b ANGPTLAIE T HGF AR B0 5 MMP13
BT OF E RSB % 72 o 720 ANGPTL4 knock down (& P.
gingvalis LPSHIBLIC & 5 MMP13 53 % 47 15 1A S 872,

(] sE I X D, MRS 31 5 ANGPTLA O FBAH L,
B2 ANGPTL4 1 MMP13 5 BB 5\ B 59 % I f- T d % n REME %R
L7z,

AnnexinA1-FPR2 ¥ 7" F )V %% i &5 D Js RE T B2 K
12T
HE R

Fo— FIN-RVINRTF NEEE, TAF VAL MRS
<7 AW E TV
[B#] Iﬁﬁrﬂﬁ%ﬁﬁﬁ‘iiﬂﬁb’bb?éﬁ*ﬁh@%ﬁﬁfﬁﬁﬂﬁﬂ’%%%
WIS 572012, Fx OWFRETIE 2N T TISHRRES~ Y A %iE %
%?}b@*@*ﬂﬂi CHBT AT MR Lo T oS, I
FEBRMNZ I EEZRMNIC B W™ C Annexin Al ORBPAEICEA TS
LW Sk 7 5720 Annexin AlIZFPR2 2i&EMAL$ 2 2 & T4
FOSHIENICES L Twab 2 M s Tnd, %’T?M)f‘ ETI
Annexin A1-FPR2 ¥ 75 )V A3 8 JE 8 O3 BT A S (T 9528 D »
THLNETEZEZHE LT
[FrBF & J5i8:] 8k C57BL/6 < 7 A O LS - FI8IC 5-0 815 & &
L, THHOHEARICHST 5 Annexin Al B X O'FPR2¥EH % %
PERURREE IR L7z F 72, FPR2BEIRIMILESTH 5 WRW, % 3k
HE TG L, sl g I f T3 82> TuCT 2 v T i
BT U720 — 05T, b MBS (HPDL) % WRW.{F7E - JEAF7E
TCTILIBHM L, IL-8D#fn 5Bl % real-time PCR{EIZT, HiE L
5 IL-8 3L % ELISA B2 T L 720
[t & 252] $R4E27 H A O BBEIZ 3V T Annexin ALB X O
FPR2OFEH LA 2B 7z, T2, WRW a5 L7z~ ZA0OH54M
IZBWT, #%5 HBEORMEE I EZICTLET 52 2 o0k
t;oto Z D Z k5 Annexin AL-FPR2 ¥ 77 F )V A3 JE% O 5 e
BAZHG LTwb 2 LR S/, T/, HPDLIZBI 5 IL-1B#H
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Macrolides promote Del-1 dependent effects on bone
metabolisms in the periodontitis-induced mouse
model
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Macrolides have been used in treating infectious diseases, including
periodontitis. Erythromycin (ERM) demonstrated an immunoregu-
latory function by upregulating DEL-1, a local immunoregulatory
protein, leading to bone regeneration. This study aimed to study the
bone metabolisms regarding the immunomodulation from macro-
lides (using ERM, CLR, and AZM) and examined whether the ef-
fects on bone metabolism from other macrolides are mediated via
DEL-1 like Erythromycin. We performed ligature-induced periodon-
titis in C57BL/6Ncrl wild-type male mice and intraperitoneally in-
jected macrolides daily for nine days. Maxillae and gingiva were
collected for analysis after sacrificing on day 9 of ligation. Macro-
lides were observed for their effects on bone metabolism using the
RAW264.7 cells, primary mouse bone marrow-derived macrophages,
and MC3T3-E1l cells. All macrolides inhibited alveolar bone loss in
the periodontitis site by increasing Dell. Macrolides reduced the
osteoclasts in the PDL space in tissue sections from mice after mac-
rolides administration for nine days, consistent with the inhibitory
effects on osteoclast differentiation using the RAW264.7 cells and
primary bone marrow-derived macrophages. Macrolides could also
induce osteogenic differentiation in the MC3T3-E1 cells. ERM, CLR
and AZM induce DEL-1 expression in the gingiva, which might re-
duce inflammation, inhibit osteoclastogenesis and promote bone for-
mation. Previous results indicate that these macrolides may exert
DEL-1-dependent immunomodulatory effects and could be a promis-
ing therapeutic approach to treating periodontitis.





