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Analysis of inflammatory network and molecularly-targeted therapy in
tempromandibular joint inflammation
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Synovitis, an inflammatory disorder of the synovial membrane, frequently
accompanies internal derangement and/or osteoarthritis in temporomandibular joint (TMJ) and has been
suggested to be a key feature of intracapsular pathological conditions of TMJ. To identify inflammatory
factors and signaling pathways associated with synovitis, we investigated the gene expression profiles
and the signaling pathway analysis in TMJ sKnovial fibroblasts treated with inflammatory cytokines.
Signaling pathway analysis indicated that the expressions of inflammatory factors were stimulated by
NFk B and PAMK. Next, we investigated the effects of inhibitors of cgclooxygenase, NFK B, and PAMK. The
expressions of inflammatory factors were decreased in synovial fibroblasts treated by those inhibitors.
The approach used in this study may be useful for revealing the inflammatory networks and the effect of
the anti-inflammatory drugs in the synovitis of the TMJ.



# XL C—19, F—-19, z—19 (@)

1. WHIERRAA YWD &

SABENIE, PEHME, BARA N Zp CEREE) O 3R
LR HBEITH Y, TR O EEEE R RE
BEEL, RFECREEICKEARL, HEARN
DIFIVT 4 —%F LR T &5, AR
SiE DIRFITIL, FERAT v A KRR Al
(non-steroid  anti-inflammatory  drugs;
NSAIDs) RNAWVGILTW B DS, HRA|EIREL
e, PHFESCRGEEO LI LT, BRI
SN THHEESR TV RVORBIRTH
Do TOEBO 1 2ITIE, ZME5EBEEE
(osteoarthritis; OA) <> B i [ &K 45 fir
(Internal derangement; ID) ® X 9 72 %R
i Ofte (GBEINREL &) & IHE <
B O DR AS, SRBAEIE &\ 9 B4 T
I Tnd Z &i2d %, NSAIDs DI,
e & SREAEI PN PR & X — 8 & il L C R
RETHEEZD, —F, HfiV v~F%ET
%, D TAERIRE RN SEE D TV D,
SRR B TH o FIERREED R D b
TWDH, ORI, FBEEDRIER
X OHEITHEFF I D W C D oy 1AW A A58
DULETHLN, LHHENTWDDONERT
b 5. MEEEIL, FrHOREREER 75 7L,
JRREREE R T 2 ) & L IREIR OB &
BLEPIZ AFL, FABAEIIEMMAnD 7, I 7 A -
a7 A I 7 ARHTAFSE & T LTz,

2. RO BER
(1) COX [HEHK O h T

b b B 7 S B V8 M AR 12 interleukin
(IL)-18 Z{EHA &7 in vitro IBIEZET L
12, FERFEAY cyclooxygenase (COX)PHEHK D
Indomethacin (Ind) % 721% COX2 FHEHKD
Celecoxib (Ce) Z1EM &4, MBOBEMRTH
BfEHT., 77U 7« RNAT = A T 2T
VY, FHBIHEIEIRKIZ B T D5 COX FEFK DR
REBmatd 5.

(2) FHREEHEBICB T A RIED 7 kA
SR EI R B O TAERIRE DO 1= 121%,
AR BRI RICE G T 2K T+B L 0%
OHEERZHONITHOILELRD D L&
b, £ T, b bEGFRTHBEE R
interleukin (IL)-1 8 245 & LT, HEx 72k
JE R A2 N 2 C, MBS TR BT
VTV T e RAT = A R ELTV, RIE
DT at AORELREITS .

3. WHED
(1) VEMEAIRL D B - BiA%

FHEA BTN AR S eV TR O B IZER AR L 7= %8
BAETE AR DS out growth HEEHWTE
~SEBIE VA GEEEIA) Z0BEL, W)
B L O IE T AT 7.

(2) DNA ~A 7 a7 L A fifht

BEME & IL-1 8, TNF- o, £ 7213 IL-17A
THII#%, RNeasy Mini Kit % VT total
RNA ZHhiH L, Affymetrix GeneChip HG

U133 Plus 2.0 Array ¥ 7= 1X Agilent
SurePrint G3 Human Gene Expression
8x60K v2 Microarray % i\ CHREENIZES
FRBLZWE L7z, FBUENTIX GeneSpring
GX & Hwi-.

B M ELER V7TV T« RAY
= A FEMT

MR B AR FI BT OFE R, HFERIER
PRI K > TR CRALEHORBD 5
7= &z 7 B % Ingenuity Knowledge
Database (27 v 7'm— KL, 4 fHHALE
B 7 F VT e XAy = A AT 2 T T2,
F72, 4 kinase f[HEIRICEL A& T HE
EDHEEREITY, V7 F Y o TRERK
ZiRaEt LTz,

(4) BETRIEB IO T ERESE
B FREIL, real-time PCR E% AW T,
KRB &, ELISA =2 AW THIE LT7-.

4. WFFERk R

(1) COX PHEHK DR

WA Z TL-18, IL-1B8+Ind, IL-1+Cel
ZVEM &8 T, PGE2 4R LN COX2 BiE
TRBLERE LT

A 10

Z 8

B

2 6

&

£ 4

o

&

& 2

0

IL-1B
Indometacin - - 1 10 - - (uM)
Celecoxib - - - = 1 10 (uM)
B 800 —

4h 12h

Relative gene expression
=
=3
(=}
T

0 h e vy L K
IL-1B — 100 100 100 100 100 — 100 100 100 100 100 (pg/ml
Indometacin - - 1 10 - - - - 1 10 - - @M
Celecoxib - - - =1 10 - - - - 1 10 (uM)

IL-18 T k& L7 PGE2 pEA&(IT Ind B &
O Cel IZk-oTRAD L. £/, COX 3l
HIL-1B CEAL, IndBLTU Cel IZ&-T
B Lz, COX FLEH COX DEE=#{E TS
HTHDH. COX BInFRIDOBWIZ, A— b
774D PGE2WAIC XD LRS-,

%3
S

IS
S

w
S

%)
S

S

Relative gene expression

355 R 5
IL-1B ~ 100 100 100 100 100 ~ 100 100 100 100 100 (pg/ml)

=)

Indometacin - — 1 - - - - 1 10 - - (uM)
Celecoxib - - - - 1 10 - - - -1 10 (uM)



F72,IL-18B CEH L2 IL-6 BIG 7 XHL L,
Ind BLUCel iZX»THAD L.

2T, BIFEHEIC PGE2 receptor 2338 5
LCWBDONEF~T-.

Expression of EP receptor (EP1-4) genes in FLS by microarray.

EPI EP2 EP3 EP4
Intensity ~ Control A 2802 £ 1215 A 0.620 £ 0.267
IL-1B A 6.762 + 3.078 A 1.519 £ 0.568
Fold IL-1B/control ()  2.653 £ 1.064 (-)  2.763 + 1.379

N =5; A, absent; Fold, average normalized intensity of IL-1B-stimulated
FLS/average normalized intensity of control FLS.
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Effect of EP agonists on IL-6 production. A—C show the results of
different samples. The time course of IL-6 protein production in the
conditioned medium of FLS was determined by an ELISA. The cells
were cultured with or without PGE2 or EP receptor agonists, and were
incubated for 4, 8, 12, or 24 h. ! None, _ PGE2, # EP1 agonist
(ONO-DI-004), @EP2 agonist (ONO-AE-259-1), % EP3 agonist
(ONO-AE-248), 3 EP4 agonist (ONO-AE1-329), *P < 0.05, **P < 0.001,
**P < 0.005.
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Effect of COX inhibitors on the levels of PGE2 and IL-6.
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IL-17 and rheumatoid arthritis

IL-17A levels are increased in the synovial
fluid of patients with rheumatoid arthritis and
osteoarthritis
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