FrAg v bR BAETRME S I ARG 2 F 72 SHBE i 2 e v B B A - D

DNA ~ A 7 10 7 LA N3 & ORAESE MBI & BER D 2ers 3%

AR 2R U7 B 2 R 7

(G R B 209



=
il

FAPFHI I IV TR S AR B L F8 AR 3 2 FHPIE I ARES(ZFE 5 (internal derangement : LLF ID & l%)d6 &
OV SERIEIIE (osteoarthritis of the temporomandibular joint : LA OA-TMJ & I DM 1%, B0 4
DEERLIIEERINA DIRTE &\ > 72 I AT RN LD 2. £ 72, ID R OA-TMI B R+ Tik, 8
RIVRIIEVEY A N 1A T 5 Interleukin-18 (B4 F IL-1B & ) <> tumor necrosis factor -a (VA T TNF-ou &
W) AR SN D & #E SN TWD > IL-1B° TNF-ald, 2R ER %A L, Wi~ o7 7
— JITHEA L, RIEVER -0 SR S5 iRl 36 OPEA 2T 5 L S TRy 9, BfiEEDR
TER BT RCCHR IR IC B 55 5 L B2 b hTng ™Y 2 2 C, MO RIERER K A 7 = X L% fiR
32 —8R & LT, b -SRI St R ME 2 AR AR L IL-1B & TNF-a & AFH] S E RN 728 s 178
BURAT 24T - 7=, KR T, MRS n TR BRI L 0 88 EF- 2580 7= CSF IZOWTHER L.
Colony stimulating factor (ML F CSF & W#)IZI% macrophage colony stimulating factor (UL F M-CSF & %),
granulocyte macrophage colony stimulating factor (2L GM-CSF & 1), granulocyte colony stimulating factor (L4
T G-CSF L18) @ 3 >D¥ Tty MRFEETDH. 25 CSF 1E, ~7 17 7 —U 8 L OMERIER OB 5EK
TLLTHERSH Y, 20%, ~7 17 7 — VR REROMUREES, SRR ERZFSZ E3dmd Sh
w5 ',

SHRAHIE I ORI, FHESFMRSMIE L ~ 27 a7 7 — UEHIIRAFTE LT 0, B SE AR R
FITIER DEARMIISN~ Y v 7 ZDEE, v~ 7 n 7 7 — URHIIRIZ R ORER EE{ToT0D &

WhitTwa Y LSRR O R PEOMER AT D & L HIC, RIEORRBIZARIC b R 22 kE & 1

iy

STWSHEEZLNTWS ! B ) ¥~ FEDESEBFRERRICBWT, v 7 1 77—l &

C



BHEERBEEIA T D 7 8 2 h— 27 [ZOWTHFENTHhIL TN Y L L, SMEfgiEE a7y

~

— VR & SRR & 0 7 v 2 — 7 1B D ISR .

T 2T, AWPFE T, SHBETREER OB ORET 2 HRICLLT O 2 2O EIT -T2, DI,

b B AARAESF A B SR 72 B T T BURRBTIC & Y J6 80 L5 L7 CSF OBHATRBLEL, 4 v

N EREE R XU Ry AR O W TRET 21T o 72, RIS, & FARIHIL L 0 478 L7 BBk e e

k

Sl

A RS E R AE S AR D o0 He 58 24TV, MM 7 v X b — 712 X2 RIESHRBIERL A I = X LD

WA L7z,

MEHS L OV
1. b MEABSEISRME SR ARARAERG, 3 K O IR DL
1) b hSEBIERRAHE S IR oD R 2%

ID B OB RIS TR Uit TRE S, BAER IR SRR 2R 1 O TR ISR & BRI L,
TEIESHERR > & out growth VEA HIVNT, ARAERHIRRARAIAG (UL T IBIRHE I & i) 21572, K51 10%
fetal bovine serum (VL T FBS & %) (Cell Culture Technologies #:82) 3 T8 100 U/ml penicillin G (P& RS2
##4), 100 pg/ml kanamaycin (JH7AHEESEE) 250 ng/ml fungizone (Gibco #1:8Y) % & e Ham’s F12 £5Hh
(Wako #1:88) (27T, 37°C, 5%CO, &M F TIT o T AMFRIZITA 74— L Farktr M afTo72 ID A3
40 D 13T TR IBSHRME SRR 2 65 L 72, ARZEBRIE A AR R At # i i E B 2GEREE 5 : EC10-037 B
L VEC15-039)DFEEHIHE > THT o 72,

55T VAR MESE MR 1, TL-1B, TNF-o0 BUMUIK R L O IL-1B & TNF-a® il 2 171>, DNA



microarray, real-time polymerase chain reaction (PCR), enzyme-linked immunosorbent assay (ELISA) 7535 XY

mitogen-activated protein kinase (MAPK) , nuclear factor-kappa B (NFxB) FHEEHK A H = SEBRICHEH L 7=,

2) HEROH:

RKEBRTHWZHEKIL, B FREIME Y CD14 ~A 7 o0 B — X% W THHE L 7-HE 4 LONZA X 0

WA L72. 853813 10% FBS 35 £ TV 100 U/ml penicillin G, 100 pg/ml kanamaycin, 250 ng/ml fungizone % & &»

RPMI 1640 £5H11Z T, 37°C, CO, S:fF FTIT o 7.

2. total RNA O

VR IERHE SR 2 100 mm 7 4 v > =2 PNIZ 1X10%cells $EfEL, = 7= MiEgiR#% 2% FBS 33 L

VL3 A & T Ham’s F12 BT 24 RIS L7, T Ok, IBIRARMELEMIAEZ 0.1 ng/ml TL-1B, 10 ng/ml

TNF-a 3 J V0.1 ng/ml IL-1B & 10 ng/ml TNF-a & J:HilJ % 2, 4, 8 IKff#]1TV >, TRIzol Reagent (Thermo Fisher

Scientific fH8Y) | CTHINEIAAE L, AGPC 5% IV T Total RNA ZHhH L7z, £7-, B Z 2 22 Flia )

© % Total RNA Z T L, control & L7=. #if L7z RNA I3 % £ CT-80C F CRAFLT.

3. DNA microarray fEHT

T ESRHE SE MR & TL-1B38 &L O TNF-a. C 4 REEHIL L 7= %%, #hiH L 7= Total RNA % ff ] L7-. Total RNA

DR L OVE'E X RNA 6000 Nano Gel System % HU T Agilent 2100 Bioanalyzer (Agilent Technologies f1:

#) |2 CHIZE L, DNA microarray fEHTICEE I FIRECo 5 Z & ZffER8 L 7=. DNA microarray fEHTIE, LT D

< Affymetrix fEOBIEIZHE S TITo 72, §7070 5, Total RNA 7~8ug % VT, One-Cycle cDNA Synthesis

1E12 X U double-stranded cDNA % /E# L, GeneChip Sample Cleanup Module kit (Affymetrix f1:5%) % T

R LU 7=, KL L7= ¢cDNA 75 in vitro transcription {Z°C biotin-labeled cRNA % H4ME L CTHHL L, DNA



microarray {Z 14372 cRNA % 157-. KIZ cRNA10 pug % 771k L, hybridization cocktail % {E#4 L, Affymetrix

Human Genome Focus Array (probe set; 8793, Affymetrix f-84) (ZHIN L, 45°CC 16 Wff#] hybridization 17 >

7. Hybridization #& T %%, Array % Fluidics station (Affymetrix fH#4) (ZE%E L, ¥EiF3 LN streptavidin

phycoerythrin (SARP: Molecular Probes) Z M\ Yeth 29T o7, A% v 7 — (Affymetrix fH8) T4 2 I

0 iAZx, Affymetrix Microarray Suite (& CHOETHRIE DRE Z 1T - 72, T — X EHTIZ1E GeneSpring fifT > 7

(Agilent Technologies f1:#4)% Hu 7=,

4. Real-time PCR

Total RNA % 0.1 pg/ml |Z7#%& L, GeneAmp RNA PCR kit (Thermo Fisher Scientific £1:8%) % F T ¢cDNA

Z/ERLL 72, cDNA & 2 ul, EBiEE L OVFHED primer (20 pM) % 4% 0.4 pl, DyNAmo SYBERGreen gRCR

Master mix (Thermo Fisher Scientific #1:8)% 10 ul, JEHERIKZ 7.2 pl 22 TEE% 20 ul & L, PCR X

VR % VESL L 7=. DNA Engine Opticon 1 (Bio Rad #:8%) 12T, 95°C T 5 4y Mn#EA#L, 94°C15 £, 55°C30 7,

72°C30 % 40 Y1 7 L47V > DNA Z il L, SYBR Green |2 L 58 tiE 4 € =4 — L7-. GAPDH % =

v hr—L & LT AACT 5 '9% VW TEHE L 72, Real-time PCR #:(2 Tl L 7= primer /& Table 1 |23

Table 1 Primers used for PCR analysis of genes

. Aplicon size
Gene Primers P

(bp)

GM-CSF F:5-GTCCTTCAGGTTCTCTTTGA-3" 206
R : 5’-CAGAAATGTTTGACCTCCAG-3’

G-CSF F:5-GGGAGACCTGATACTCTCAA-3’ 201
R:5-TTTCATTCTCCTGCCTGTAG-3’

M-CSF F : 5’-GCTGATGAGGGGAGACAGAG-3’ 344
R :5°- CACCATGCGCTTCAGAGATA-3’

GAPDH F:5-ATCGACTGTGGTCATGAG-3’ 318
R : 5-ATCACCATCTTCCAGGAG-3’

F, forward; R, reverse; M-CSF, macrophage colony stimulating factor; GM-CSF,
granulocyte macrophage colony stimulating factor; G-CSF, granulocyte colony
stimulating factor; GAPDH, glyceraldehvde-3-phosphate dehydrogenase



5. Enzyme Linked Immunosorbent Assay

Enzyme Linked Immunosorbent Assay (UL F ELISA & W) #£% Fu /= CSF & v 87 B A BORIEITIL,
TEEHRHE S AR % 24-well plate (5.0 X 10 cells/well THERE L, 24 BEfEj#%I1ca > 7o M 2R L, 2%
FBS 3 L OWIH 3 A 5 T Ham’s F12 B5HIIC AL, S HIC 24 REfEGEE L7z, £ D%, IL-1B3 L O TNF-a
ZVER &, B53% i+ © GM-CSF, M-CSF, G-CSF % ELISA kit (R&D Systems)Z FVWCHIE L=, £7=,
TR EHRME LA, HAER o BB 28 6 K OV S8 F D 538 By o0 IL-1B, IL-6 B LT IL-8 (% ELISA kit
(R&D Systems) % F N CHIE L 7.
6. HEIRER

TEIBHRAHE SR AT A 24-well plate (2 5.0 X 10* cells/well THERE L, 24 BEf#%IC 2 7 Lo P 2R L, 2%
FBS 3 X O 3% & T Ham’s F12 B5 HUCASHATS, & 512 24 RfH]ER28 L 72. MAPK 35 JX OV NFkB PRESED
WELZKRHT 5720, ERKI2 EHKTH S 40 uM PDIS059 (Enzo tL:), p38 PHEIKTH S 10 uM
SB203580 (Enzo #LfY), INK1/2 BALEI CTH 2 10 uM SP600125 (Enzo #L#Y), NFkB PALEI CTH 2 10 uM
APDC (Enzo fH#Y) % 2 VIEERRHEZEMIARIC 15 o ITER S /7. 2 D%, 37°C, 5%CO, 54T 0.1
ng/ml IL-1B, 10 ng/ml TNF-o, % %21 3 Bid L OV 8 Wifi/EA & 87-. B2 BiF i+ % £ <-80C
THRAFLT.
7. SRR

T BERHE SR & BLER D ILRE8 1T, 24-well plate ZffH L, VEIEHRHESEMILIS L OHLERZ 2 E A E—
well NI 2.5 X 10 cells/well THERE L72. 3 A 2 & (21548 RIEA BN L, Hriz/2isMic s L, 12 A H £ Tk

U7, IBIEARHESE s L OV ER 0 BUMEE 38 13, 24-well plate (2 5.0 X 10% cells/well THERE L 7-. 5% 3 H



HB L9 H B OKEEM AN ZEBEMEEIC T L7z, 553813 10% FBS 3 X 1V100 U/ml penicillin G, 100

ug/ml kanamaycin , 250 ng/ml fungizone % & ¢ RPMI 1640 £5ti A2 ff ] L, ¥5ae BiEIZfEA 5 £ T-80CT

17 LT-. B52& BisHh o % > /7 1 ELISA kit (R&D Systems) % i CHlllE L 7=,

8. S bR

A 6 H H OHERZ FWT, i b2 ge e 217 o 7o, seEiia b 5e 12T — kPRI, CD14

(1H5D8; Abcam fH#4) 35 J TN CD68 (KP1; Abcam #1:#Y) Z v 7=, £9°, BHERZ 10% HiEdR/L~ U T30

SHEE. £D%, 71y x 7B I OGRLH 2T o7, — kA%, BEE LIZHEKICH T L, 60 7

FISIRIC TA o 2 — &, “RFURZTE T L, 60 o MIRFET CEIRICTA F 2_X— F L. ek o

BIEAT, RGBSR ( @k AT AMEILEAIMEL BX51-P, OLYMPUS) % VM 7-.

9. HEHAET



i R
I. IBFERRHEEFMAIC 1T 5 IL-1B3 X O TNF-aD
1. DNA microarray f##r

ID B3 3 470 HAF T IBBRRAE SRR 2D\ T, TL-1B, TNF-o, LR J ORI B RE O (s 7-F 5 % 78
~7=. DNA microarray fENT THBLME L, FEMEOIROVEBE T 2RI LG e, B 171X 8133 &
{559 5737 BInFThH o7, IL-1BRIFIC LY 2 fFLL ERBAE) L2 BIn 113 564 BIsTTHY, £D D
5, 2 fFLL EFE B A U7 s 23 283 B+, 2 (5 LA LFEH D L 728 n+-75 281 s+ Td > 72. TNF-a
FIIZ 20 2 (500 ERBILE) L7285 13576 B+ Th Y, 2055, 25U E¥BLER LB F2
315 a1, 2 F5 LA BB L7285 173 261 BAG - T o 7o, HfEIC K0 2 (5L BB A L -8 s
T2 670 BInFThH Y, D55, 2 fFLL LRI LA U2BE 123 398 BisF, 2 fFLL BRI L2 ER
FAR2NBET ThHoTo., FRIC XV 25 ERBL LA LB EFIESRM cE T 2 8B 1% <R
DB, WTNORRKIZIB TSI U CREL LS LB E 71X 185 BB TR L. —F, KT

LT 2 B0 BB Ll a3 7e < 5T Th o7 (Figure 1).

Table 2 [ZA5A M CHBL LA L7z B35 BinFZ2nd . FBLER Ui B FIITmEICHRE LT
72 CCL20 % k> & LT chemokine superfamily 732 < 38 57z ™. Chemokine P4 Tl b 388550
#7272 DX GM-CSF Té - 7=. GM-CSF (& IL-1B#I#, TNF-afili#i T 3 fir, HHfTIL 21 Th - 7. CSF
77U —"Td b M-CSF I% IL-1BHIIL Tl 27 A, TNF-afilfdT 22 fir, HHPLIZBWT 34 fi TH o 7=
G-CSF [T LAY D HFBD H AL 28 fi TH > 7=. % Z T, GM-CSF, M-CSF, G-CSF [Z DWW TRt &1TH 2 & &

L7-.



Table 2 Top 35 upregulated genes by all stimuli

2-FOLD UPREGULATED GENES

IL-1p

TNF-a

IL-1B+TNF-o.

2-FOLD DOWNREGULATED GENES

IL-16

IL-1B+TNF-o.

TNF-a

Figure 1 Venn diagram of regulated genes in microarray analysis of synovial fibroblasts
stimulated with L-1p and/or TNF-c.. Gene expression profiles of the cells were compared
between non-treated control and stimulation. A Venn diagram of upregulated (a) or down-
regulated (b) genes in cells stimulated with IL-13, TNF-c, or co-stimulated with IL-13
and TNF-a is shown.

IL-1f TNF-o IL-1P+TNF-o

Rank Gene GenBank ID Fold Gene GenBank ID Fold Gene GenBank D Fold
1 CCL20 NM_004591 430.0 CCL20 NM_004591 3222 CCL20 NM_004591 860.1
2 CXCL3 NM_002090 150.4 L8 AF043337 76.7 GM-CSF M11734 2749
3 GM-CSF M11734 107.4 GM-CSF M11734 38.0 CXCL3 NM_002090 235.1
4 IL8 AF043337 89.8 ICAM1 NM_000201 321 IL8 AF043337 130.6
5 CXCL1 NM_001511 59.5 CXCL3 NM_002090 311 BCL2A1 NM_004049 116.6
6 CXCL2 M57731 50.1 CXCL10 NM_001565 278 CXCL1 NM_001511 753
7 IL6 NM_000600 40.1 BCL2A1 NM_004049 245 CXCL2 M57731 70.0
8 PTGS2 NM_000963 37.8 GCHI NM_000161 219 PTGS2 NM_000963 63.7
9 BCL2A1 NM_004049 373 IL17RB NM_018725 219 CXCL10 NM_001565 55.9
10 CXCL10 NM_001565 287 CX3CL1 U84487 216 IL1B MI15330 53.0
11 LIF NM_002309 245 TNFAIP2 NM_006291 18.0 L6 NM_000600 50.8
2 ICAM1 NM_000201 244 CXCL1 NM 001511 15.1 ICAM1 NM_000201 45.7
13 CCL7 NM_006273 235 LIF NM_002309 14.5 SERPINB2 NM_002575 385
14 CCLS8 AI984980 205 CLEC2D NM_013269 13.9 LIF NM_002309 355
15 GCH1 NM_000161 19.4 L6 NM_000600 13.9 MMP1 NM_002421 34.1
16 IL17RB NM 018725 184 PTGS2 NM 000963 13.7 MMP3 NM_002422 325
17 CXCL6 NM_002993 16.1 CXCL2 M57731 133 CCL7 NM_006273 295
18 IL1B M15330 154 GPR56 AL554008 129 IL17RB NM 018725 282
19 MMP3 NM_002422 122 TNFAIP3 NM_006290 12.8 GCHI1 NM_000161 274
20 TNFAIP2 NM_006291 12.1 CCL3 NM_002985 12, INHBA M13436 222
2 CLEC2D NM_013269 12.0 CD83 NM_004233 11.8 CCLS AI984980 214
22 LYN Al356412 112 M-CSF M37435 94 MYB NM_005375 201
2 CX3CL1 U84487 11.1 STX11 AF071504 8.8 CXCL6 NM_002993 203
24 MMP1 NM_002421 109 IL1RN U65590 8.8 GPR36 AL554008 19.7
2 GOS2 NM_015714 109 NEKX3-1 AF247704 8.7 CLEC2D NM 013269 18.8
26 BIRC3 U37546 9.1 CCL7 NM_006273 8.7 MAP3KS NM_005204 17.5
2 M-CSF M37435 9.0 MMP1 NM_002421 8.1 CCL5 NM_002985 16.9
28 TNFAIP3 NM_006290 9.0 CXCL6 NM_002993 8.1 G-CSF NM_000759 159
29 MYB NM_005375 84 MMP3 NM_002422 79 TNFAIP2 NM_006291 15.7
30 STX11 AF071504 83 NEUROG1 NM_006161 7.9 BIRC3 U37546 15.0
31 MAPK3KS NM_005204 8.1 BIRC3 U37546 7.9 AREG NM_001657 146
32 IER3 NM_003897 79 BDKRB1 NM_000710 7.6 GOS2 NM 015714 13.7
33 TNFRSF1B NM_001066 78 TRAF1 NM_005658 7.5 CX3CL1 Ug4487 134
34 SERPINB2 NM_002575 7.6 ADORA2A NM_000675 7.4 M-CSF M37435 133
35 BDKRBI1 NM_000710 75 SYCP1 X95654 73 CD83 NM_004233 13.2




2. CSF DRERFHEIC T I H

GM-CSF, M-CSF, # X " G-CSF R {s 178 Bl % real-time PCR {£4 AWV CHIE L. &iBfs T 0iE
{5138l % Figure 2 |29 GM-CSF, M-CSF 3 £ O G-CSF Oi#tfn -3 8L R I3y, il >10-18
H13% > TNF-o il ONECTdH > 7= (Figure 2 (a)-(c)). £7-, GM-CSF, G-CSF |Z#ili# %, FLEEEMICIEL T,
WL 3O LR Z380 7= (Figure 2 (a), (¢)). M-CSF D a3 H1%, Hli%# 4 B TR O BN EH- L,
ZDHFEB OB %58 7= (Figure 2 (b)). %72, GM-CSF, G-CSF Bz R HICHB W T, LI035
FAZIE, IL-1p & TNF-aDAHERNE AR D H 7=, M-CSF 815385 T, IL-1B & TNF-aDFH N FILR D

Lo Tz,

(a) GM-CSF (b) M-CSF () G-CSF
800 40 4000
600 3000
400

2000

200 1000

Relative fold-change comparedto GAPDH

Relative fold-change comparedio GAPDH

Relalive fold-change comparedlo GAPDH

TIME (h) TIME (h) TIME (h)

Figure 2 Effects of IL-1p and/or TNF-a on CSF gene expression. Human synovial fibroblasts were treated or not (m) with 0.1 ng/ml IL-
1B (&), 10 ng/ml TNF-c. (@), or 0.1 ng/ml IL-1B + 10 ng/ml TNF-c. () for 2, 4, or 8 h following which the gene expression of GM-CSF
(a), M-CSF (b), or G-CSF (¢) was examined using real-time PCR. Fold changes were calculated using the AACT method. Mean = SD (n=

3). *p <0.05, ¥*p < 0.01 compared with the untreated control cells.
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3.CSF ¥ VR BEAR

GM-CSF, M-CSF ¥ X O'G-CSF ORRRF 72 & ™ 7 B REA B2 IE LTz, # /X7 BpEA B ITRIHIE, 8,
24, 48 W OREEE BiE 2 W CHIE L7e. BRIFeY % o B REA R % Figure 3 I2”T. GM-CSF B L
G-CSF % /37 BpEA s 3l t, fOmRERIIR E L CREARD ER 23O 7 (Figure 3 (a), (c). £7z,
GM-CSF & G-CSF % /X7 A T3 > IL-1B41 > TNF-a il DNE T & > 7= (Figure 3 (a), (c)).
M-CSF & v /_ 7 B REA BRI 24 FeIC B W THRFIE CRREDEAELZRD, 77 b—Th-o7:

(Figure 3 (b)).

(a) GM-CSF (b) M-CSF () GCSF
4 r 4 120 -
. 8 f « _ %f
= 2 % B
[7} [ @
snu Inu * L’,u
® 2 2
) B 2T B 60
£ £ £
(IR [T
8 8 4
3 = 1 G 30
0 0 —— l
0 8 24 48 0o 8 24 48
TIME (h) TIME () TIME (h)

Figure 3 Time course of the protein production of CSFs. Human synovial fibroblasts were treated or not (M) with 0.1 ng/ml IL-1B(4A),
10 ng/ml TNF-c (@), or 0.1 ng/ml IL-1B + 10 ng/ml TNF-o. (#) for 8, 24, or 48 h following which the protein level of GM-CSF (a),

M-CSF (b), and G-CSF (c) in the media was measured using ELISA. Mean = SD (n = 4). *p < 0.05, **p < 0.01 compared with the

untreated control cells.
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I, IL-B & TNF-aDHIPEIREEIZ X % CSF fEA &% s~ 7 #5 5 % Figure 4 |27 9. GM-CSF, M-CSF 5 &

O G-CSF & /37 B PEAIT IL-1B, TNF-a DRI EARFN 72 pEA B D R 2788072, GM-CSF & G-CSF

I TNF-ofilli#% & bblg U C IL- 1B K 2 PEAE RO 3@~ 7= (Figure 4 (a) , (b) , (e), (f)). M-CSF |3 i

WRFIZ W T B EEA DD b7z (Figured (c), (d)).

(a)
24
18
1.2

0.6

GM-CSF (ng/10° cells)

()
12
0.9

0.6

.

M-CSF (ng/10° cells)

0.3

(e)

200
150
100

50

G-CSF (ng/10° cells)

GM-CSF

0 0.01 0.1
IL-1B (ng/ml)

M-CSF
0 0.01 0.1
IL-1p (ng/ml)

G-CSF

T

EE3
EE3

X3

Ea

0.01 0.1

IL-1p (ng/ml)

M-CSF (ng/10° cells) GM-CSF (ng/10° cells)

G-CSF (ng/10° cells)

(b) GM-CSF
02 r—
o1 | T |1
0
0 1 10 100
TNF-o (ng/ml)
(d) M-CSF
20 - *
15 | Xk
10 |- I i
T =
05 | i
0 1 1
0 1 10 100
TNF-o. (ng/ml)
(i G-CSF
4 - * H _
3 B £ — ‘|'
2 1
T T
1k 1 1
0
0 1 10 100
TNF-o (ng/ml)

Figure 4 Effects of IL-1p and TNF-a on the protein production of CSFs. Human synovial fibroblasts were

treated with IL-1f at concentrations ranging from 0.01 to 1 ng/ml or with TNF-a at concentrations ranging from

1 to 100 ng/ml for 24 h, following which the protein level of GM-CSF ((a) and (b)), M-CSF ((c) and (d)), and G-

CSF ((e) and (f)) in the media was measured using ELISA. Mean = SD (n=4). *p<0.03, **p<0.01
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4. IL-1B3 & OY TNF-ofili#Re D CSF EEARR

IL-1B35 & U TNF-afiliii s > CSF FEAE DI IT 5 v 7 VAR ER I % MAPK FLESKFS OV NFkB PRI
ZHWTHiRT L7 (Figure 5). 2 BLESKZ 15 0B SE 72, IL-1BE L OV TNF-a % 3 BifFs L O 8 BRfE
FH & 72, GM-CSF (3 IL-1B#I4 7 (2 PD98059, SB203580, SP600125, APDC [HEHKIZ X % FEA B DO/ 258
»7- (Figure 5 (a)). TNF-afllJ{F Tl PD98059, SB203580, APDC PHEIKIZ L B FEA EDD 2787
(Figure 5 (b)). M-CSF 35 X OY G-CSF PEA B (3l 1% 3 FEM CTIXMRHRARLL T Th o 72, £D 7=, M-CSF
B L O G-CSF PEAITHIN 8 W THA 247 - 72, M-CSF PEZE TR 8 MR CTREE 27w, IL-1pEF
& OV TNF-a #ili# C PD98059, SP600125, APDC [HEHIZ X B FEA B O 238D 7= (Figure 5 (c), (d)). Lo

L, G-CSF FEAITAI % 8 FEMIZHB W T bR ELL T Td - 72 (data not shown).
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GM-CSF (pg/10° cells)

(a) GM-CSF (b) GM-CSF

M-CSF (pg/10° cells)

500 - " 50 - "
L e L — e
400 |- Z 40 |
i 3 L
=]
300 [ 5 30
L=
L 2 L
200 |- 8 20
L = L
G
100 — 10
0 0
F 2 & & P &£ &
M A S £ ©
§ §F £ 3
L & g N
& o )

(c) M-CSF (d) m-CsF
2500 . 1500 -
2000 |- & 1200 |-

| 3 |
(5]

1500 'O_ 900 -
>

i 2 L

1000 |- % 800 -
Q

| 2 L

500 |- 300 -

0 0

Figure 5 Effect of MAPK and NFkB inhibitors on IL-1 and TNF-a induced CSF production. Human synovial
fibroblasts were pretreated with 40 pM PD98059, 10 uM SB203580, 10 uM SP600125 or 10 uM APDC for 15 min and
were then stimulated with 0.1 ng/ml IL-1§3 for 3 h or 10 ng/ml TNF-a for 8 h, The protein level of GM-CSF ((a) and (b)),
M-CSF ((c) and (d)) in the medium were measured by an ELISA. Mean = SD (n=4). *p<0.05, **p<0.01 in

comparison of the stimulated and non-treated cells.
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. PEBRHES MG & R DILRERIC L 5 8

1. BEROGERBRL R A

b NRMEIM L Y 3B LIRS~ 7 v 7 7 — UM E T iR T A7), v /e Ty — Uy — I —
Tdh 5 CDI4F L OCD68 12 L D ikt e ta 21T - 7. fE R % Figure 6 |2/~ 9. HERIIE: &%, HIE
IR E BRI 2 S22 2 FEOMIBEEN RS bz (Figure 6 (a), (b)). Wiz~ o7 7 —Y~—7

—T® % CDI14 3 LN CD68 IZ551% T > 7= (Figure 6 (a-1)).

¥ !
4 \
\|
|

CD14 CD68

. I

Figure 6. Inmunofluorescence staining of monocytes with macrophage markers. Phase-contrast

microscopic analysis of representative cells showing a “fried egg” morphology (a) or a “spindle-like™
morphology (b) after 6 days of monocyte culture. These cells stained positive (green) for the
macrophage markers CD14 (“fried-egg”-like cell (c); spindle-like cell (d)) and CD68 (“fried-egg”-like
cell (e); spindle-like cell (f)) using immunofluorescence. Blue, nuclear DAPI staining. (Original

magnification > 600).
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2. MHESF MR X OV EER DL IE R

B3 HH & 9 B HOMNAHZBRMEES 2777 (Figure 7). AMFFEIC V7 IR IRHRME M0 AL SR 4 5

L, BECHE SN TV DR HERR PR A2 V7238 b SR BT ORI IESRHE 2/ &8 L T

72D, VB REARMESE I RS 3 A H, 9 B HIZBWTH L RIFEEDZLITFRD 4L - 7= (Figure 7 (a),

(d). HERIE, #HE% 24 FFICITHEKIZ 7 L— MBI AE LT LT, FiEMlas 2 <38D 7 (data

not shown). 7' L — F ~DfFENEO GN-DOITEHE 3 H BURETH - 72, 8538 3 H B O CIEFIBIR

ZETOMRNERTH 7203, 153 9 HH CIIMEE L 27 5 ORIEG O MAFE D Bz (Figure

7 (b), (e)). LEFFEF D IMRHRAE S AN (T BB 2R 0 & Lhi L TR DO = L T e, &R % 3 B A

&9 A RICHIT 2 HEROIZREBINZRZAITZRD B 7oy, BEKITEEFE 3 B B T IRHME S e~

H RO HIL7- (Figure 7 (c), ().
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Synov:al fibroblast Monocyte Co-culture

Figure 7 Phase-contrast micrographs of monocultures and the co-culture of synovial fibroblasts and monocytes.
The morphology of the cells in synovial fibroblast monoculture (a, d ; Original magnification > 100), monocyte
monoculture (b, e ; Original magnification X 200) and synovial fibroblast/monocyte co-culture (¢, f: Original
magnification % 100) was observed after 3 and 9 days of culture using phase contrast microscopy. Adhesion of

monocytes to synovial fibroblasts could be observed (c, f).

3. SLEEEERICRIT B IL-1B,IL-6 B WVIL-8 ¥ VRV BEL

8 R AME 2 & BLER OO BEJM R Ry & LR IC BT D RIEMEY A P A CORELARE L L

(Figure 8). HEFFIF 1T 2 IL-1B, IL-6 B8 L OVNIL-8 D Z /37 B pEA B X BB 2 IE & Thile L T o

7o IL-1BI, VRIHGHE S AR o0 HUMBE 38 CIIM I S 409, BLERO HUMEER CIT, K538 3 A A TOEOEE

ERD BTz, SRR I HU SR & B L TR 3 H BICB W THE LS|V IL-1BEAENFED b

2. T, 6 HA,9 ARICHEARITIED Lz 12 B H TIIBHT 5 Z £1ETE Ado 7= (Figure 8 (a)).

IL-6 |3 HEHRARE 2 A O B ES AR I (Z PEAE 25800 . BEERES AR IFIC B W CREARITRR O DL pin o 7o, Jhirag
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P I PR A

IS K OBLER O BUMBE R IR (S PE A 2 38 60 7o, JRRE AR IR I v M

FREG U CrEvy IL-8 PEAE &G B L7z (Figure 8 (c)).
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TEMIAE O MBS IRE & LRl U TRV IL-6 PEAE E D3R HAL7- (Figure 8 (b)). IL-8 (X8 ESHRAE

MEZF MR F0 K OV ER oD B 3R 5 &

[J Synovial fibroblast
[0 Monocyte

B Co-culture

Figure 8 ELISA assay of IL-1p3, IL-6 and IL-8 in the cell cultures. The indicated monocultures and co-culture were cultured for 3

days, following which the medium was replaced and the cultures were incubated for a further 3 days. The supernatants were then

collected and particulate matter was removed by centrifugation. Each supernatant was assayed for the presence of cytokines using a

specific ELISA. The results are expressed as means = SD (n=4). Statistical significances are indicated; *p <0.01.
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I. IBFERRHESFMIRIC ST 5 IL-1B X T TNF-aD

IL-1B=° TNF-ald, ZkE72EMIEME 2 AT D RIEMNY A A > TH Y, ID X° OA-TMI B OFERIE
WHNBRIEESND Z &0 SHEBEEIREBE~OEGENRE S TND Y. A#FgE T3, BREICRT 5%
FERRETE R A 1 = X L Z T 5 —8 & LT, IBERRHEIAMALIZ IL-1B3 XL O TNF-az{FH &, MEiEr
IRBAR TR BUGHT 24T o 7. B FRBUEHT O R, Bl 583 LA L B8 s FH12id CCL20 %I
U &9 % Chemokine superfamily DR 1132 < i@ H 4172, Chemokine (X312, F LBk Z ik H ~ & b7
ESHELHA M A T, KIEHEERICEGT S LHE S T0D B IL-1BR° INF-all L5 2 h by
THA VEA ERICOVTITBECHE SN TEY, HESEBICHES T ZENRBER TS 57,
RELFA LBz 9, FEIA UNOBETFT, Kb ERAROENP->7-DIE GM-CSF Th -7z,
GM-CSF [ CSF O —E TH v, ZOffiZ M-CSF, G-CSF B FET 5. 24 b CSFid~ 7 17 7 — U0k,
EROBHHN & LCRAEN Y, Z0%, ZHERIEREZRSZ LB LN E 22572 ID R OA BE DM
HiVEEHIC b GM-CSF R M-CSF 3MRH S5 E Wl ShTing 2 2 2, ABFJECTILCSFs 22\ T
et a2 T o 7.

GM-CSF i3~/ 1u 77—V OFENF & L COEMLSMNCE, ~/n 77 —VEMIBl~orn 77—
LS D 2 ERMESN TN Y. v~/ u 77 —VIid220% 7 v hBTFE L, MERRIEDEIC
IL-1BX° TNF-a72 & FEAE L, RIEWRRETLHEICRE 595 Ml B~ v 77— b fHER OBRICHRIE
P A b HA > THD IL-10 /e 2 pEATH M2 l~ 7 07 7 = I2aE a5 22, SRk
I~ 7 v 77— URRHIIAFAE T D 2 & 0 DIRIEHRAE AR 2N EAE T D GM-CSF (I~ 27 vn 7 7 —Vkk
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OB E 5252 ENEZ BT, ZD=, IL-1pX° TNF-afill#{ic Xk v pEA & 7= GM-CSF
i~z n 7y —UBHIICERL, MI il oo 7=~ Lab s, ML Blvo 07 7 —20 IL-1BR°
TNF-aDBEAIC LD, F 7 IBIHRHELERAIAEAY GM-CSF % 4T 5 &\ o I RIEIRREIC 5 1 5 EEIEER TP
RUZ B 2 FREMED B 5.

M-CSFiZ~/n 77—V M2 Al~s 77— IMbEsE 5 2 EndmsE Sh T 25T, R
RF O T T, Chemokine & H:ICAE MINL DO HIFLRCHMIC B G5 Z L AIE ST 22, Kt
ZEClL M-CSF [T EHPERFC BT HEASND Z &, IL-1BE L O TNF-ofil4iZ &V M-CSF O pEAEN |
AT ENgroto. Eiz, WIERHESFAMALIE IL-1B3 £ U TNF-aflliiZ £ ¥ Chemokine % PEAT 5
ZERHEENTND Y. Zoizw, M-CSF 13PEE SNIZBRERIC L 0 BARDEAZ RO RN S 2 6
Tz, VBIEHLARIC IV CTHRIERFIZ Chemokine & T PEA S 4172 M-CSF 1B RIEICB G- L, 1EFAIICPER
SNTEM-CSFlE~7n 77y —Uifilase M2~ 27 07 7=V~ bicl5 32 b0 LE 2 bk,

R EBICE T 5, G-CSFIZBT 2 13 7208, = 7 A~0D G-CSF &5 Bfik 2 Blb S5 = &,
G-CSF X~ v A1, BFRICHEM 2R Z & STy, BERED A A ~—H—& LT
FEH STV 27 REFFET B, IL-1B° TNF-afiliic £ 0, MIEHRHESE AN IS G-CSF Z A4 L= 2 &/
O, FREEREBIZBW TN A~ —T—I2720 5 D[RR H 5.

CSF DR BLF L UPEAIZ OV TIE, GM-CSF X° G-CSF [ B FIE IR (2 35\ CrdEE S 3, IL-1B5° TNF-a
FIEZ X 0 FEAEDGRY BTz, GM-CSF 1 L O G-CSF Ot fn - BLg, ¥ v /)7 B e/ B g, 1IL-1B
FIB, TNF-ofil, ONET, W bR 22 58 8ld L OPEA LR 2R D7z, F7z, LRIV T
IL-1B & TNF-aDFHFEH R ENFRD iz, —J7, M-CSF 121X Z D L 9 72 AH e 70 2h O RFoi it 72 7 B
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RPEAITFRD DR Do 7o, ARUFFETIL, FARBECMHBNRO X T = X LIZHOWTOREHTIEB Z
720 TV WS, BHBIEIT K H T IL-1B<° TNF-a 3 73 2556, FHEZIFIZ L Y GM-CSF X° G-CSF Lt
FNCPEAE SN D T2 6D, B THAE L72if & Bl U CRIEREDS LV LT 2 b D LB 2 b,
RIEVET A b7 A DOFBUZI T MAPK #3836 KOV NFeB fR B 1L, LA 22 581 &2 R- 3. £ 2T,
TEIBHRAME AL D CSF 8 BLIZ B MAPK 35 KUY NFxB #R %/ L TV 2 O RE3 5 728, MAPK 38 LY
NFkB PHEHR A2 H W2 LB A2 1T > 72, IL-1BF 721X TNF-afili{iZ & % GM-CSF PEAERE K 21T, ERK,
P38SMAPK # KON NFxB %1 L, IL-1BHII R Tl INK AR BRI & BEE L T D LR S 7z, M-CSF D pE
AERRIRIZIE, IL-1BHI4, TNF-ofili & $ 12, ERK, INK 35 K O'NFkB IEME(LZ M LTV D Z EVRIB S 7.
—J5, p38MAPK FHEZEEMRE TlE GM-CSF 23 EAETRA L7 DIZxt L, M-CSF TIXFEAD EHA GO Bl
7=. p38MAPK [ RNA #i& % o /37 B % U Lk L, mRNA O EMETTHET 2 Ll Sh Ty B2
GM-CSF & M-CSF FEAEDEWIZIE, p3SMAPK (2 X% mRNA OZE(LNBEE L TWD DO TRV ER
B ENT-. FTo, EAPEEFCIIT D M-CSF OREAIRIT & A EREEANGED 5T, Figured (¢), (d) & &2 D
fER & oo, ZORKIE, £NENOERITMEH L gERMESF MO RF—2RE 5720 &2 6
AU, TR S E R AIIZPEAE T 25 M-CSF DREARITITMAZED H D D TIER VN ERE STz,
G-CSF (ZIHEHAIEM % 8 BFFIC W T H MR ELIT Tdh - 7. G-CSF (3l 24 R LR TRIHIC
PEAED EFANBO BN D Z LD, G-CSF O PEAITIE IL-1B5° TNF-afllfl O E A 72 B C13 72 <, 2 RIY
YA NI A OB VEASND Z ENRBEINT. ZDTD, G-CSF D> 7 F IV RER K DG

(U, R SRR O S DR DR AL E L B2 BT,
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. PEERHES MG & RERDILERIC L 2 28

SHRA I AR DR L, WA L~ a7y — UHIRAFET S, v/ a7 7 — UM
Rl BB OHERHDR &L @ S TR Y, CD68 Bt i 2R L, IIERIERHCHII O ATRD b b
PRI, v m Ty — DRI & IR O 7 1 Ak — 2 1 ZBET Y U~ FORIEICEE LT
HERESH TR MY, @O 7 v A b —2712 & BHER R ORI R O SIEFREE K A B =
ALZffAT 2 ECHEETH D, £ 2T, AUFE CTITIRFEBRME M & b PRI & 408 L 72 BLER
AR L, WD 7 B 2 =212 LD RIERRETRR A 71 = X AT OV TR AT o 7z
AWFFETHWZHLERIE, MR &SR 2 23 2 2 B OMEEARO b, v~/ v 7 7 —I
M1 A& M2 BHZ KB S, 2 OMIEZEEIL M1 B TR, M2 BUIMSEI IR A2 252 L G S
TnD P F, MMRIEOTR S, WIEHERICAAET 2~ 707 7 —VBilo~— 7 — L LTHRE S
NTW5 CDI4, CD68 ICBitE Th o 72 . 2 D7, AHFZETHW - BERIT, IEHLkIC TS 5~ n
7y — UM LB L e E AR L WD EE X BT

WIZ, HEK & MR MR IIRIC K D 7 v XA b =27 IC X 2 B L RFTT 272012, HEK & 1 EHHE R
Moz LG R L, EA SN D RIEMEY A MU A 2 WE LT, AR TIEHBEETRRPICRE SN D &
HENTND IL-1B, IL-6 1 L OVIL-8 EA BICHOWTHRH 21T - 72 V. IL- 10 pEA R, Bk T3
ENEBRITE RS TDITK L, HEFEROBE R CldmVMEZLZ R L. [FIERIC, IL-6 <° IL-8 X HAM
BERIFICB W T H O TN TIEH DR WVELERELZ R L, IEERFCHEARED LA EZFB O, £D720), 1
FEHRALE ARG & BRER D ILRE R I B DI L0 RIEMEY A NI A VOREAZSIERZTLEZXD
iz, IL-1BiE, RIEMRLCTH D RiIEMA (pro-IL-1B,31kDa) & L CARSNTI-t4, 1 7 T~ Y —A0iEM
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IbENDZ & T, A= INEML L, BEIL-1BE LTSN ~EAESH D), 175V —A
IFEEGARAE & TN, RS T 4 VR, SREEFEORIBIC K> TEELT 2 LG ST g . U=
TOLLRTOMFE T, IL-1B, IL-17 3 L O TNF-ofilIIZ K 0 W ESHHE /AR O IL-1B OB R T B0 EF1%
B BT, HidE EERIC IL-1B4 L8 7 IR 5 2 T E 2o 72 M AR T, YEIERE
I L HERDLRERIC LY, IL-1pF /7 Ha it 92 Z &N TE 7. IL-1p % it U 72 Al 34 it
MESFARIE & BLER D &6 BNE T2 IXW S R DI AR TH 55, MMM & kD7 o 2 b — 7|2
EVA T TV = ABNEM SN REER H Y, AR THWIZERET VITHBEHRRICE T 2
IL-1BPEEAEZ I LT RIER B AT 5 E TR EE 2 b,

IL-6 R°IL-8 & [FIARIC, HIEREFICI WV CTREA B F D> 72, IL-6 1L OA-TMI B I T Iciti s o 2
R0, WM RICRE 55 2 &0 b RIERBERIC BEEREE Ao TV D LlRESh TS P
TEIRHRME SR I TE R B9IT IL-6 & PEAET 275, W 7R pEAR TR B Ml alds L OVE RN & 5] & ifd 247 7]
REMEDN/RIE S D . AWFSE CTIIIBMREHRAE 2 MR O B R # F & bbi U C, BRI E W IEAED TR O b
N2 e b, BHRHEEEMIL & BEkD 7 1 A h—27 12X - T IL-6 ORBEIZREAZ S| Z 32 & AR
ST, Eiz, IL-8 IXIEIRRME AN -CHER 22 L B REA S, L U IR~ D 4F P ER DR 1T
BG4 % 2 LN STV D B IL-8 EARICIH T b, HLREIIR I IS SR & BBk o Bl R 3%
& LR LT, BV AR bz, IL-8 1ERFEW R 7T A THY, MEFELFHFET D L@E S
NTna D ZhbOEND, HERE EIRHRMESEML & oM XSRS O RIEREZ STl S8 5 2
ERRIBEIN, KRS L LI SHBAEIIC I 1T D RIEBREE 2 L 0 K5 & bz,

AWFFEITINT, EIEHRHE S AIIE I IL-1B° TNF-afllf 2 X 0 CSF ZpEAd 2 Z L 2L LT, £
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72, VEIEHRRMES ARG & BAER D Hh g 1 , RIEPEY A M I A o THDHIL-1B, IL-6 B L OIL-8 BFEAE S

%2 EHEL T LT ID X OA-TMI B IEFLARIZ 38U T, IL-1B<° TNF-allZ & V), M IE SRR X &

A R CSF ZpEET 5. CSFITRIERFICIFEAE SN D~ 07 7 — U7 EORIEMMIIZ/ER LU, e i

DEHEL, Ml B~ 2707 7 =V ~Do0ba it U TRIEREZTUHET 5 Z L VRIS D . 7, RIERF

(SRR I C e S T & 7o BRI, TRARHRAE R AN & O MUa AL E N+ 2 LI M AR TS

D, IL-1B, IL-6 33 L OV IL-8 DPEAZ I L, RIAEREDOMHIEN /2 S D 2 & 3RE S iz,

i

H.
5]

p=(111

AWFFE T, FABIET O RAERRERSEIN 7 DM %R 2 B I, EESRRMESSHIIIC IL-1B38 X OY TNF-o% 1M

S, MR ZRBRFREIRMIT 21T o 72, F7o, BIRERGHERAIE & MR R EER & DR R 24TV, LUT

D Rz 37z

1) DNA ~A 7 a7 LA AT OFER, BB EF U7z EALE{E 912 CSF 238D H iz,

2) GM-CSF, G-CSF &/5 380 EF1E, LAl >1L-1p> TNF-aDETH 7=, —7, M-CSF BEisFFHH

TR 4 B R E—2 ThoTe.

3) GM-CSF, G-CSF {138 Bl L F 13 3P IZ B TIL-18 & TNF-aDFH A 723 R 358D BTz,

77, M-CSF 185238 B T ISR B T IL-1B & TNF-aDFH R 72 0 BITFRD B /oo 7z,

4) CSF & /X7 EPEAEIT IL-1B35 L OY TNF-aD Rl BERFAIZ EEA D R H- 2780 7-. M-CSF 3]

{%ZH# kb\f%&//\y Fé%nu&bﬁ_

5) IL-1B3 & O TNF-oufill i i EGRRMEZE AL 0 GM-CSF PE4E 1L, PD98059 (ERK1/2 inhibitor),SB20358 (p38

inhibitor), APDC (NFkB inhibitor)(Z & ¥ 8/ L7=. F 7=, IL-1pfIlE4HF TiX,SP600125 (JNK1/2 inhibitor)iZ &
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% GM-CSF O FEA ORI HEd b,

6) IL-1B33 I OY TNF-oufill B4 v ERAE 2 AR > M-CSF FEA 1T, PD98059 (ERK 1/2 inhibitor), SP600125 (JNK1/2

inhibitor), APDC (NFkB inhibitor){Z & ¥ Jii/b U7z, &7z, IL-1B#I4KIE T1d,SB20358 (p38 inhibitor), (2L %

M-CSF OFEABED FHINZBH HT-.

7) RIS 538 L7 HERIE, FIRRES K OREEIR & 92 2 MR OMILTZREN TR O b7z, Ml

IR L Y812 T CD14 38 X TN CD68 Bt /i 2 38 6 7-.

8) IL-1B, IL-6 33 L TN IL-8 PEAEITIBIHRAEZE MG & BBk O Jeh% 48 T i, BUMRSERICHAT, F LW EL E

HEBDT-.

PLEDOFER Z D, IL-1BR° TNF-allZ & > TR MELF X GM-CSF 4 EAT 5 Z L2k - T, i

MO~ n7 7 —=VORMEEZFHET 5 Z L&, BREHEEFIG & BEROBEARIL IL-1855 DO RAENED A

NhA CEAT ERSED T EAVRIRS L.
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Abstract

Synovitis, an inflammatory disorder of the synovial membrane, frequently accompanies internal derangement

(ID) and/or osteoarthritis (OA) in the temporomandibular joint (TMJ) and has been suggested to be a key feature of

intracapsular pathological conditions of the TMJ. The aim of this study was to investigate putative factors

associated with TMJ inflammation.

First, we investigated IL-1B and/or TNF-a-responsive genes of synovial fibroblasts from patients with TMD

using microarray analysis, because IL-1p and TNF-o are detected in TMJ synovial fluids from patients with ID

and/or OA. Granulocyte macrophage colony stimulating factor (GM-CSF) was one of the genes whose expression

was strongly up-regulated in synovial fibroblasts by IL-13 and/or TNF-a.. The gene expressions of macrophage

colony stimulating factor (M-CSF) and Granulocyte colony stimulating factor (G-CSF) were also up-regulated by

IL-1B and/or TNF-a. Gene expression and protein production of GM-CSF and G-CSF, but not of M-CSF, were

synergistically increased in synovial fibroblasts stimulated with IL-1f and TNF-a. M-CSF protein was only

detected in the conditioned medium of the non-stimulated control in which GM-CSF and G-CSF were not detected.

In addition, MAPK and NF«xB inhibitors inhibited IL-1 and TNF-a stimulated production of GM-CSF and
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M-CSF.

The synovial membrane is composed of fibroblast-like cells (synovial fibroblasts) and macrophage-like cells.

Synovial fibroblasts and monocytes/macrophages are believed to interact and to play a critical role in the

development of synovial inflammation. Second, we investigated the protein production of pro-inflammatory

cytokines in co-culture of synovial fibroblasts isolated from the TMJ and monocytes isolated from peripheral blood.

Monocytes that had attached to the plastic surface after culture for 3 days in RPMI containing 10% FBS, exhibited

two types of morphologies: “fried egg” and “spindle-like”. Both types of monocytes stained positive for the

macrophage-specific markers CD14 and CD68. Synovial fibroblasts were co-cultured with these monocytes for 12

days. Synovial fibroblasts or monocytes were also cultured alone for 12 days. The protein production of IL-18, IL-6

and IL-8 was greatly increased in the co-culture of synovial fibroblasts and monocytes compared to each

monoculture.

These results suggest that expression of CSFs in synovial fibroblasts is one of importance factor associated

with inflammatory progression of the intracapsular pathological conditions of the TMJ, and interaction between

monocytes/macrophages and synovial fibroblasts is may contribute to promote the inflammatory condition in the

TMJ.

32



