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IL-17 and Toll-like Receptor 2 or Toll-like Receptor 4 Combined
Engagement Upregulates RANKL and IL-6 in Human
Rheumatoid Synovial Fibroblasts

Kyoung-Woon Kim', Sang-Heon Lee', Mi-La Cho’, Hye-Joa on’,
Yun-Ju Woo’, Suk-Hyung Kim', Hae-Rim Kim'

Division of Rheumatology Konkuk University School of Medicine, Medical Immunology Center,
Institute of Biomedical Science and Technologyl, The Catholic University
of Korea, Rheumatism Research Center’, Seoul, Korea

Objective: The aim of this study was to clarify whether stimulation of recombinant IL-17, TLR2
and TLR4 by their specific ligands induces the production of RANKL and IL-6 in the fibroblast-like
synoviocytes (FLSs) from RA patients.

Methods: FLSs were isolated from RA synovial tissues and they were stimulated with the
IL-17, TLR2 ligand bacterial peptidoglycan (PGN) and TLR4 ligand lipopolysaccharide (LPS). The
RANKL levels were assessed by RT-PCR and western blotting. The expressions of IL-17, TLR2,
TLR4, RANKL and IL-6 in the RA synovium were quantified by immunohistochemistry and these
values were compared with the values obtained in the osteoarthritis synovium. The increased
IL-6 production in the culture supernatants of the RA FLSs was quantified by sandwich ELISA.

Results: The mRNA and protein levels of RANKL and IL-6 increased in the RA FLSs
stimulated with PGN, LPS and IL-17, or PGN plus IL-17 or LPS plus IL-17. The expressions
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of IL-17, TLR2, TLR4, RANKL and IL-6 were much higher in the RA synovium than those in

the osteoarthritis (OA) synovium.

Conclusion: We observed synergistic effects of TLR-2, TLR-4 and IL-17 upon the induction
of RANKL. In conclusion, our data supports the previous evidence of an important role of TLR-2,

TLR-4 and IL-17 in the pathogenesis of RA.
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Frle] 234 93 (Rheumatoid  arthritis) S THEW o)
AAE 9 T AE 5 4FAEY s 9 2749
o] 4 A (hyperplasia) S SH o2 s, Eulx= 4
T4 AolEFRIEe] 3 s Fadt xR &

&3k A AUk ().

A dEA AolEFRle g = AF7HA interleu-
kin (IL)-14 ¢} tumor necrosis factor (INF)- a7} 3
< Wotbgttl (2). AR HZ NER AETOE G
2 A T helper 17 (Th17)ollA EH|E& IL-170] A7}t
g A3t A FQ3lrlE Harl AGEHA, IL- 17
oJu} IL-238F 22 Ao EFIQle] A7t A ol
Al ARE AEg FZH AolEIRler FEL WHA
ek 3-3).

Futel 2= d oA IL-17 Th17 fZFollA] A
A =)o §l—ul—/q]‘ uLﬁu:rL HNAAEZ g AFAHNE S
°ﬂ 2Zhgslo] vhokdt AolegllE felAA FA9

= 3 Il Fao3t dTE drt o5 WAL
ﬂl%‘——Er IL-17A, F£ 2433 719 CD4+} CD8+
AlZolA Aol =w (6), W7 T A|ZEell IFN-7
9} IL4E Akslar, IL-69F IL-218 o] wiokshd
Th172 £3lsta, IL-23R7} Z7HEC} (7-9).

A Aol 98l IL-172 RANKL receptors
B3l FEHFFA| E(osteoclast)Z FASHAA AAH =3
2 shal A7 Bolshe AolEsteles elA
et (10). &= b Eol| A= IL-69) leukemia in-
hibitory factor (LIF) A4S X3t AZA|EolA
+ prostaglandin E2 (PGE2)®} nitric oxide (NO)<| A

fEale A AT AE AE Bl &

A2 F Ae ‘:]'°]:J‘ﬂ' 7150l e RAE
A Qleb (11-13). IL-17S FRAS A9t vl
o Fulelagdd 3"4«] FEHT Rl 4]

lN

¥ 1S oX oX

to S mlo mlo

IL-6, RA FLS
o ol 4ol st Zo| Wagut glon (14), %
A9 BEEUGA HAM S S Ao

2 A o 15).

Toll-like receptor (TLR)+= FFuleE]lA3Ade] Hl9l
ol BelE Zo AR = WA AA Nz AYY

u] AE-9] pathogen-associated molecular pattern (PAMP)
I Adsle] FPAXAZE BA43telo] AT Abo]
E7lel 9 AlRFIeE A= FARE A A
7l T =ZFE %1—1—13}/(]7:] Axdmel gl Aol
of Fo3t A% vk &
249 A 24 AfEAE Y T;H/SJIX‘"}EOHA‘]
TLR27F MRS, Wik Fobelsngd g A
FEAEA IL-13} TLR-2 21ZFEol 2]ste] TLR-2
Walo] FrhEek A ek a.

I shte] F23F A}l receptor activator for nu-
clear Factor #B Ligand (RANKL)Z A|Euqfo]] $]%]
3t TNF#HO] sluE FZAIZY AFAl EAst=
receptor activatior of NF-« B (RANK)oll Zd3¢tslo] s}
SAIE] YA 9 A F7HAIIEL o]#3 RANKL
o] F FFEAL osteoprotegerin (OPG)oll oJsl] =2

£l ol £l 71538 TNF 4-84)9] shl2 RANKL
9} 73tslo] RANKL-RANKZHS] 43288 whaljsl

© FYUT&A(decoy recepton)®] ALE T IF
Aze] FAol Al Hk (18,19). 53] %llﬂlh st
SAZEe] HA 9 AL, ¥ F5 7152 RANKL 2

OPG®] Ao F3HE = RANKLY OPGJ v g0l
ol AAR=E+ Ao A (20-23).

Fulel A4l 3kate] §3kH v dHXoA IL-6
o FA7L FAEel Y3 Fubel zBARel A
A gutedo] Axel SN ] IL-69 =571 H|#H
31 (32) 9 W IL-62] 52} C-reactive protein (CRP),
Ritchie articular index, &% 72 o] A|7to] A ZE o
#xlo] glo] IL-6% FubElabdele] HeAe]dl
Fo3 A% e AoE AYH
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RANK A% SH2AITE Z2olw] voprh o
AEZE, Fobels BAcielAE Bl w glon], 4
AZ RANK F8AE AFele H2AE AFU%
9l RANKLE Frofeloagtdel $he] gupa| Lo
2ASE 2 BAY W AT Ayeln
4 gleh @AI7EA eHEe] RANKL Walel] glo]
A TLRSE L1798 FZAFe] o A7k wule
AAelet

ool ERelAE

Eo
il

Fulel 23 e] ghap et
ZollA IL-177F TLR A=2S %3t RANKLY IL-64F
qE dolH 2t 3}t

ool 69, dAel 29I, treol= 6243413t

2. Alek

283 A=A EE peptidoglycan (PGN) (SIGMA,
USA) 1, 5, 25 ug/ml, lipopolysaccharide (LPS) (SIGMA,
USA) 1, 10 ng/mlZ AE3lgn AolEslRleg =
IL-17 1, 5, 25 ng/ml (R&D, USA)S 48313t}

3. UM 229 HHE

2 z7to 2 A7 %ﬂ——tf ¥ 5% coust
°C2] Dulbecco’s modified Eagle’s medium (DMEM)
ol Y1 Al1¥ collagenase (Worthington Biochemial, Free-
hold, NJ) 4 mg/mlE 7}ato] 4417 F<t A elsqict.
2oE AEE LAE2(1,200 pm, 108)3Fe] 10%
FCS, 2 mM glutamine, penicillin (100 unit/ml), strepto-
mycin (100 £g/mD)E 7}dF DMEMoIl ANE-FAIA 75-
emy FEkiFol| EFEATh FrE A Foalkr]
o] B&xo] 9l& AERHS 10% FBSE 7St DMEM
oA 5% CO9k 37°Ce] ZZellA] wieFsiar ul okl
W o3Qubeh msleleh, Fehsa vhebel 90~95%
b HAEE FUEE AR N oE 1:3 3
Azto] Al wieFstict. Addelle 4~8 Alviel &

k314 A 174

Al 1% 2010 —

TAEE ALsch wiekd AE7L FebAlEQl s
gelsly] 98 ¥CD14 PE HA|, ¥CD3 FITC A,
}Thy-1 (CD90) FITC &A|(BD Pharmingen)E ©]-8-3}
o FAE E4& Al

4. RNA 22|2} B-actin & RANKLS| AXA} A
PCR

FZ% F RNAE F32Z cDNAE HEYeH
Diethyl Pyrocarbonate (DEPC) <ol f3ll=lo]
= 2 ug® RNAel Oligo (dT) (Invitrogen, USA) 1 «1
9} 10 mM dNTP mixture (TakaRa, JAPAN) 1 x15
7FekaL 65°Ce] grzell 5E7F WX & whkE gl
27 A 4 119 5x first strand (TakaRa,
JAPAN), 2 11 0.1 M DTT (TakaRa, JAPAN), 1 1
Ribonuclease Inhibitor (TakaRa, JAPAN)®} &3}
F bgde] 20 plt HEFR FRTE Ml
37°CE 287F vl&A7l £ 1 ul M-MLV Reverse
Transcriptase” (TakaRa, JAPAN)S T3} 37°C 504,
70°C 15% HHSAIA cDNAES ek oA A=
cDNA AHEE o] &3te] FTHAL AdgS A¥Y
koAt

H Aol A3t RANKL, beta-actin®] A|HA]+&=
EY% Genotec Co (Korea)ollAl sty 7] A4
2 RANKL (sense; ACC AGC ATC AAA ATC CCA
AG, antisense; CCC CAA AGT ATG TTG CAT CC),
Beta-actin(sense; GGA CTT CGA GCA AGA GAT
GG, antisense; TGT GTT GGC GTA CAG GTC TTIT
G= A&tk

PCR #4 F 77 Az g8 dez dd4d
cDNA®} PCR cycle 5 H7Z3}H A PCRS A3
o o Z ZF7lsl= cDNA %3} PCR cycle 55
ARtk PCRE 913 Whg e & 25 nl7b
25 39 fMe] =AAL 25 119 10xreaction
buffer (10 mM Tris-HCl, pH 8.3; 15 mM MgCl,; 50
mM KCI; TakaRa, JAPAN), 0.5 mM<2] dNTP (TakaRa,
JAPAN), #HZ 4724 1 M9 F7FA A|HbA], 1.25 unit
9] Taq DNA polymerase (TakaRa, JAPAN)E -3+
€A Hell 1 119 9AAE DNAE H7FE ¥ A
sl Act. 5F& 9l8 Takara PCR Thermal Cycler
(TakaRa, JAPAN)E AF8-3}3it). WAS $]sllA 94°C
oll A 187}, annealing2 beta-actinoll 4] 60CollA] 1,
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RANKLO| A% 59°CellA] 127F, A5 $l#iA 72°C
ollAl 187+ I & beta-actinol| A= 253], RANKL
ol AL 3034 wrEalgich SA YmFow =y
cDNA Al ZFF5 Ag3slo] A383 PCR HF-2o
A beta-actin PCR AFEo] 25| ¢k E slo] PCR
29dol 9152 alstaleh

5. RANKLS| CHHA HFS X Al(Western blot)

A 7145 12% SDS-PAGE (sodium dodecyl sulfate
polyacrylamide gel)& AF83}913 A7) 5A] & lane
ol 7hehE AEE AE F 5x1022 R FEH &
o] Al A3}t A7|dF F AL nitrocellulose
&2 A (Amersham Pharmacia Biotech, Germany)E& A}
£3lod 4°C, 100 volt, 150 mAE 2A]7F F<F ghwlg
olFAAt. A7ds s BH F FRAE ZEH
Wo] XekgolN(5% fat free skim milk in Tris-Buffered
Saline)ell ©7} AZoA 1A7F wFGAA AkE
Ng Wi A EH0.01% Tween20/Tris-Buffered
Saline) 2.2 Xh&HE A¥edct. FHAE AN
o] 1:1,0002% 3|43 g RANKL ¥|(Santa Cruz
Laboratory, USA) + ¥ beta-actin  HA|(SIGMA,
USA)E 4°C, #HA WH-gA1713 FHAE 7ol AH
SHo 3 33] AHstdr). A 4 Ho = HRP (hor-
seradish peroxidase)”} 2%l goat anti-rabbit IgG
(PIERCE, USA)Z 1: 11,0008 3]43 = AL2of4]
1A17F B¢ HSAIATE FRAE ANl X LA
o2 48 AH3}2 Supersignal west Pico Chemilu-
minescent Substrate (PIERCE, USA)Q] £ 1, 2&
1:12 41014 F&A|ol HFSA]F]AL Xray film (AGFA,
Belgium)oll :=&A1A 3] A3 A3 5 2dskai.

= O

4

o

6. AlOIEFIO! TL-6 =&

Sandwich ELISA-& 96 well plate (NUNC, Denmark)
ofl capture monoclonal IL-6 Ab (R&D, USA) 4 ug/ml
< plateol] 50 ulfwell® HiL 4°C, kA BEEA]7] o}
< Xk (1%BSA/PBST)S 200 uljwelld Wi A
2ol|A] 24|17+ HE-S-A]71c}. standardZE  recombinant
human IL-6 (R&D, USA)& ©]&3te] 10 ng/ml~15.6
pgml FEE A&l Standard®} A FHL
A vk AF NS 50 uljwell®] w3 AellA] 24]

7F HEE A ATl Well & A% -8-94(0.05% Tween20/pho-

sphate-buffered saline, PBS)2. 2 4% A% 3}3L biotiny-
lated goat-anti-human IL-6 Ab (R&D, USA)E 100 ng/
mlZ ] 4sk] 50 ujwelld o] ALollx] 2413k ik
SA7 = AMEdoz g A vpAzte
2T ExtraAvidin-Alkaline Phosphatase conjugate (SIGMA,
USA)E 1:2,0002.% 3]43t6] 50 uljwelld H3 A
2ol A 2417k uE-EA17] 5 A% 3 PNPP (Fluka, Pho-
sphate Disodium Salt Hexahydrate)/DEA -&°H(Diethano-
lamine 97 ml, NaN; 0.2 g, MgCL6H,0 0.1 g, 1%} =
9 800 m)= 1 mg/ml FEZ o] 50 uljwell®
gol 20~30% ¥ 02 N NaOHZ W8 W3z
405 nm ShgolA FHEE ZHegct

Wz shebdlel Eold & AR/ olgstel 7 um

AHE qhEo] Evtel=ol &<

P

spehed Ml o & ABC (Vector laborites, Burlingame,

CA, USA) kitE AH&3lo] dAslglemn, Selo]=o

A5 AHg Agun dggE gutela g

A7l ¥ 3% H0.2 HAA A3t aLsE XehA

7)1, PBSC.2 A3t} B] EolZol HlSS ok
-

g EX o7 anti mouse serume 304 Wb

i

primary Ab& 4°CollA4] IL-6, IL-17 (R&D systems, 1 :
100), TLR- 2, TLR-4, RANKL (Santa cruz, 1 : 100)=
o316 h7HA WESAIZ Yl Primary Ab RES &
ZA3to] k=l A E PBSE At mlo]2&lo] A

Stel o] x|} IARSLE A7) ZAEE  streptavidin

4H$-$ A7) ¥ DABS.E WAtk Mayer's slv}
AR dxd e ¥ FAsT Bstel 2
An|ge WA

Ay Ade A ez xdsglen &
AR 4L SPSS A ZZ1M(version 10.0)S

S|
23107 student’s rtestS AT pFke] 0.05 o]
A w) AR R Solsirta EAslgr)
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1. JROIE|ABHEY EOEM|ZO0|A IL-172} TLR 2|
2= X}=2 E8§ RANKL mRNA g5l B3]

Fubel=ded 3R] A EdA] IL-170]
TLR E|Zt= A5l €3k RANKLS] A& vzl
B 312} PGN, LPS, IL-172 A}=3}o] RANKL mRNA
WS RT-PCRH O Z ZAs1Sich TLR-2, TLR-4 A
Q212 4R PGN#} LPSE wEo = A3 S
W, PGN9| 5 ug/ml AFolA AFsA ¢k +3
v slo] RANKLS] mRNAAA wv]fo| 7} Z7}sh
Jeh(7.240.8 vs 1, p<0.01). IL-179 A5 TEZE
1, 5, 25 ngmle A&stRr 1 Ay 55 oEHe

& RANKLS mRNA W3lo] Z7lsl= ZAoE =A

PGN LPS

Nil 1 5 25 1 10 1 5 25

IL-17

Beta-actin

124

)
1
l— 3

RANKL/beta-actin ratio
o N N » oo
" |l
%/ |—| i
v
[
[+
[

& & &
R (0\9 RO IR R R
RSN
S S NP e R
Q < QO v N A N

Al 1% 2010 —

=9 eh(1.7+0.5, 2.5£0.4, 8.7+1.3 vs 1)(ZH 1A). o]ul]
IL-173 v]aZs] PGNF} IL-175 &7 A3t Z70
A B F7VeR o (7.7+12 vs 3.410.4, p<0.05), PGN
I IL-178& @A A=S3 =7A3 v]izd] PGN, LPS,
IL-17 AZFAE @A 253 27614 v {237
Z7FslRAth(12.4£2.6 vs 7.7+ 12, p<0.05)(Z% 1B).

2. ROIE|AZFEQ] EOENZO0|AM IL-172} TLR 2]
ZtE X122 S5 RANKL CHMZ ghs] Hi5}

Fulel el ko] ek EolA 1170 TLR
gl 7te 2ol 2J3F RANKL whid whad g
blot o8 ZAslglth PGN, LPS, IL-17 §HEo &
thekdl AS 2R AT wl AFsA ek
3} v)aste] RANKLE whifd uidde] 5% ,]%;g‘
o2 Zlslgehad 24). ol IL-17 w53 vl

western

w
~
2
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Fig. 1. RANKL mRNA expression by the RA-FLSs after stimulation with IL-17, PGN and LPS (A) The RANKL mRNA
expression induced by IL-17, PGN and LPS. The FLSs were cultured with IL-17 (1, 5, 25 ng/ml), PGN (1,
5, 25 ng/ml) and LPS (1, 10 ng/ml) for 72 h. The expression of RANKL mRNA was evaluated by RT-PCR.
The optical density was normalized to the band for beta-actin. (B) The RANKL mRNA expression induced by
IL-17, PGN, LPS, IL-17 plus PGN, IL-17 plus LPS, PGN plus LPS, and IL-17 plus PGN plus LPS. The
expression of RANKL mRNA was evaluated by RT-PCR. *p<0.05, **p<0.01 compared with Nil, Tp<0.05

compared with IL-17 5 ng/ml,

fp<0.05 compared with PGN 1 ug/ml +IL-17 5 ng/ml.
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3l PGNI IL-178 A A58 2704 SAH e
2 oudA o Z7}elg o™ (10.7£1.2 vs 2.9+0.1, p
<0.05), PGN3} IL-17S &7 A=3F =73} 8] 523)
PGN, LPS, IL-17 A7IAE &7 A5 =74 ¢
FolstAl 71t eh(16.8£0.8 vs 10.7+1.2, p<0.05)
(¥ 2B).

3. &0t
2zt

IL-6+ autoreactive T A|ZE FA3HA|7|
2 9lzte] A& FAslm CRP, fibrinogen 5 acute
phase reactant2] ‘g‘* S 533 VEGFe AAS =
7FA17]% albumin®] AL AAzc) HE =F A
o] wWEw IL-6= T AES ZA43} NEEA T A

PGN LPS IL-17
NI 1 5 25 1 10 1 5 25

. w— . — "'-l-‘

Beta-actin }—— —— g — 4

6_

RANKL/beta-actin ratio
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A lJ njekoRol| 2] sandwich ELISAY o 2
IL-6 u]-uHJ‘g_ A S5E =AsA
PGN# LPSE ©H5o =2 A5 g5 ul PGNY =
FEEEE 5 ugmls ALl wl AFeA gk
T3 vlaste] IL-69] Aol 7H F7bslvh(1,480+
189 vs 93%7, p<0.01). IL-178] A5 TEZE 1, 5,
25 ng/mle A&t AFsA ok I vlae)
o] 5 oEHoZ L6929 AAo] Zrlslaich(125+
2, 271455, 1,082%81 vs 93+7)(L¥ 3A). HbH, Fule]
23] Ao LPS whEoll 93k IL-6 A4 F

PGN LPS IL 17
Nil 1

ok ,_twﬂdﬂ

Bota-actin | e i e o 0 - -
*

LPS 1+IL-17 5
PGN 1+LPS 1+IL-17 5

PGN 1+LPS 1
PGN 1+IL-17 5

RANKL

20 A
18 1
el
i 16 t
c 141
S 124
§ 10 *
g o]
z 7
x 47
2_
O-e‘\@ @ @ & &L S &
'\\»Q '\(\Q "Joq \\@&\& \‘@ Q\&\QQ\QQ\& \‘Q \&x@
& & & o 2P0 0%’*‘\2‘@
VL SRS Een

Fig. 2. The RANKL protein expression in the RA-FLSs increased significantly after treatment with IL-17, PGN and
LPS (A) The RA-FLSs were cultured with or without IL-17 (1, 5, 25 ng/ml), PGN (1, 5, 25 ng/ml) or LPS
(1, 10 ng/ml) for 72 h. The RANKL protein expression was measured in the cell lysates by western blot analysis
using goat polyclonal anti-RANKL antibody. (B) The RANKL protein expression induced by IL-17, PGN, LPS,
IL-17 plus PGN, IL-17 plus LPS, PGN plus LPS, and IL-17 plus PGN plus LPS. The results are expressed
as the ratio of the densitometric intensity of the RANKL product to that of the beta-actin product. The results
are presented as the mean+S.E.M., n=3. *p<0.05, **p<0.01 compared with Nil, Tp<0.05 compared with IL-17

5 ng/ml,

Tp<0.05 compared with PGN 1 ug/ml +IL-17 5 ng/ml.
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Zholl= ¥ W87} gldet. oluf IL-173} w]szsll PGN

4. ROEIAZEY SOIZTRO|M IL-17, TLR-2, TLR4,
I IL-178 A A3 =AA IL-67} o Z7}3
3 & A A5 141 t o Fohst RANKL, L6 & 53}

927 (1,071£80 vs 271+55, p<0.05), PGNZ} IL-17<

SHA| A=k =73 vl PGN, LPS, IL-17 Al 7} FulelAAde] 3aLe] FubzA oA IL-17, TLR-

A& A A3 274 L6840l B fFoslAl 2, TLR-4, RANKL, IL-6 ¥3 9] Xfol& tHzT &

Z7}319dth(1,492£12 vs 1071280, p<0.05) (L& 3B). Ao 3zt FutzA ) v|wsty] fste] WA=
2 dzteyew =AY Fubelade] 3t

A B

*
1,800 ok 1,600 t
1,600 1,400
*%
1,400 T 1’200_
— . il —~
E 1200 € 1,000- .
(o] T (2]
g 1,000 2 &00-
© 8007 ©
S | 2 600
— 600 -
400 * 400
200 200 A
0_ Q Q Q Q Q Q Q Q Q 0- Q Q Q N
eSS S & @ @& &S > S
\‘9\ 6\9\ quOQ\ '\QQ\ \Q‘\Q\ \@\ %{\Q\ qﬁ)(\& "\9\ ’\(\Q\ %,\\q\ \‘5(%«\(:\@\‘@«%@\@%&\‘@2&\\@
> © ATR7 A D @ AT ATNN6N 00 A\ T
E L g VA €I G G G

Fig. 3. Quantitation of the IL-6 production by IL-17, PGN and LPS in the RA-FLSs. (A) The FLSs were cultured with
IL-17 (1, 5, 25 ng/ml), PGN (1, 5, 25 ng/ml) or LPS (1, 10 ng/ml) for 72 h, and the IL-6 concentrations in
the culture supernatants were determined by enzyme-linked immunosorbent assay. (B) The IL-6 production
induced by IL-17, PGN, LPS, IL-17 plus PGN, IL-17 plus LPS, PGN plus LPS, and IL-17 plus PGN plus LPS.
Values are the mean and SEM of triplicate cultures. *p<0.05, **p<0.01 compared with Nil, Tp<0.05 compared
with IL-17 5 ng/ml, Tp< 0.05 compared with PGN 1 ug/ml +IL-17 5 ng/ml.

TLR-4

T

RANKL
:1 o

W) ® -“' .

Fig. 4. The expressions of IL-17, TLR-2, TLR-4, RANKL and IL-6 was significantly greater in the RA synovium than
those in the OA synovium. Immunohistochemical detection of IL-17, TLR-2, TLR-4, RANKL and IL-6 in the
synovium of patients with RA and OA. All the tissues were counterstained with hematoxylin (original magnifi-
cation, x400).
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X]—P/] %‘1}2}_7_]01]11 :.‘Ljv,],;(—]oé §Lz]_ il—ul—z ljv,]. H]jﬂ_
slod IL-17, TLR-2, TLR-4, RANKL, IL-62] ®l&o]
gote] ERZelld o Z7hslel Qglekd 4).

=}
=

Kl

TLRE Hlo|#| 29} Htelelotell 4] A4 ¥ = LSS} 7
€ microbial moleculess Q14]&}o] = QJgt shdel o
sho] HIHQ T AE gL ol gt
oleld TLRY o4 WA AF Artu
A3ke] whol] Fhof gk,

Frubel =3d e AfEAlZelA TLR-2 242 IL-
6, tissue destructive metalloproteinase ! adhesion mol-
ecule AT} 27) AR VS 7T (28).
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