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7l =& ok

[1] B 2y 2 2d ZH(Codium fragile)2] @T-FEES RO E L35+
HAAE BT E= X84 ot 4] A B w3t Ao

(2]
vj 73 7] =

[3] LR ok E 2= 0o Mo HAES TFdl= AR 24 43 A

& %

. tff ¢+ 2H5ks) o} - (Sulfated polysaccharides; SPs)+= &3,

T o= 9 ol o] & o A= ek d A H ol A5 Bl gt

Z+(Codium fragile) <= Codiales #}°l| &6} 2] o] 753t 272, 5ol o},

Alof ol & Lf-i o] s ok whet 2] FEshar ot

(4] ol A 2 gelel ALEE = o4& dl T F shrbol ] B el el A
855, FF il gol o] Azl AbgE o] gl A Zbol A He g 9]l
absl gk f- A dAkskA A 34 114 of] A inducible nitric

H
oxide(iNOS)2] mRNA 9} whl A wha] =28 74N 7] = Zl o2 A 9lom,
A FA Aol EFFel o & kel A ¢l = IL-1B, IL-6, X TNF-0.2] mRNA %
chul A o] ukE] S o) A 3l v}i= ®arvt 9l
[5] AL AR A= A7 R0 Ao Ego] Hv, 3ok Al ox 2
aatsl mgol vkl Harstich et e o gk s v EHE FEEL

LT
[6] HAALE ddol G H STl EAyH o A= Ao =AM, B YA

s

(osteoarthristis), 7+ 7FE| 2~ ¥4 ¢4 (theumatoid arthritis), 53, 714 4 ¢ 9]

, A skA)o 95%7}ﬂ 874 Ad g ok vt HEAA

(degenerative arthritis)-> ¥+ A=o] Hol glo] A WA 441 H YA

7]- lJrE}lJr“ A3t o g A, &7 9 (osteoarthritis) o] 2F 2L 5 gt} B 31 A

s slel WS AE zh= o)A ]l A dito=w A gty
10~15% 57k gkar 9 o1, B3] 654 o] Aol 3181 Q1T % 60~80% 4 L7
BA dd g ek vt

[7] Bl A dE el o] 9902 =3 Aoy Aok Als ik AA|7F 21 o, ol 7}

h=]

Ei
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méi o [0

u
‘o
1‘

i

27 3P S A0 23 Bk B0 Uehul, 4] she e A Fel] 2ol
HdEY R ad WY 58 e € B3 BAd o] Gy =
71H o 2= AASA Aol E 7] (pro-inflammatory cytokine) 2] A4 o] F-718} a1
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=2}/ vl ©] Z(collagenase), 2= E 2 8 &} 0] Al (stromelysin) &2 - MMPs2]
WU 77 E o A A E v ] EAE faei
AA DA B8 AFGE I Q= FH A AE P A5 EE XEA
SH Eo|EA|, v AH 2ol 2 U FA &
HFAA, FEROIE SO AT HIAF ©
T AEew, AR A, s8d A S 5o 974 A
gy FEAFEA Y H 9= T 3 H| 50
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gk ~HEo| A AAE GV 58 A
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Hoo) A&E A 54 Y 22 o] T (hyperplasia)sHA| = ) 2}

=& I ste] ¥d 27 AP H AL F o7 A ok ke 2

A M A A FA Alo] E7F) (pro-inflammatory cytokine)2] AJ/d ©]

7kl MMPs 9] 4| 7F 7R o 24, At A &3 A 8=

=2} (collagen) I} 3 2 €] @ &= 2] F(proteoglycan)S- 3} 8fo] I A EH &

A7 = Ao m A A ATk

T A=A, g eA] @ 2 HE A=l mEEHA R el A, &0
Zrdel thal QUA A Al 2~5o] A WA AELA H3ukgolt), vhegol &
ulol 2] 2 Zhd el skA 7] 8l Q1A= ol B astA T, Bty A&y =
Ao A5 A, 4435 2 A2 5o v AsE I 3 7 E o

=
Atk GFTA L Qb o MYT o} o 2 4 L7k Boli= Ao] o)k,
1

4ol (o2

R, O 0@

b
02 o>

N
o3

.

A2 v} (Lipopolysaccharides; LPS)+= A 2] th2] A £ 5 Al 314 A
A ube vIZHA )1 NO R ZE B e E2(PGE2) #7F oW & 954

Aol 71 A& A= 7 53], e ol 5 2% COX-2+=
tHA A L A LPS B A 27 Aol =TFQ1 e} g2 Q1Afol] yE-g-sho] Hhe]
F7hsh ol B e AT V2o ' el A Sli= Nuclear factor-kappa
B(NF-kB):= o2 1§15 Alo] =7k_le] F-n]el] Hb-g-8to] COX-29] & &
2= A AR GF, A3 AEY A 2 A EALS E3E)=

sEU 2 G B SHAE 2k o GA] AatEE Ao,
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[14]

[15]

[16]
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[20]

A e] 7oA NF-kB3= Rel A (p65) 2} NF-kB1 (p50)& A ¥ 0] o] gk &
kB A A(IxB)ell A |23t e 2 A2 H ol § A g 12y
A Z A ol A NF-xBi= 9148l E 3 kB2 W80l o8] A3} 1 %,
NE-kB ©] & o] g4 3= 3l & Auke] o] F3}e] iNOS, COX-2 E A ZFA
ALo)l EZFQNIL-1P, IL-6 2 TNF-0) 9] A A} 93-S 24 3 A 71t}

EoE dFHd AadE V2o 2 del A 9= MAPKs 4 2= A 52,
ot @ ST o] o 2] Al 4 A=5& Sol A M ERFE O ® HIAT] = A&
ZAdsh= Zlo® 2 deA vk Al T 2 MAPKZ E£F-Fell A Brs] A
Ao, ol 52 MEL] AT x4 Q4Es}F A (extracellular signal-regulated
kinases;ERK-1/2), c-Jun N-'&&t 91418} § 4 (c-Jun N-terminal kinase;JNK) 2 p38
o]t} ERK, INK ¥ p38 o] @443} & MAPK Al &% ¥ = Q1138 5 2451 AP-1
(cFos/cJun), ETS, RUNX-2, HIF-20. & C/EBPRS} 2 A ALQIAES &4 31 4] 7] a1

o5& NFxBS} 3171 0|3} 2 A urgol sl e dAe 2da.
Y9 1 7= NFxBe] 2406 MAPKs7H 5 2.8 o188 31 918 B ol 5
A} webd o) AR B Austd TAAFOR A HAY B HPY BAY

adH o A 5= At

#AY A RAE AR 242 LS Y= AR RE HA 35BS
o ]

o] g-5ko] A E8kakar glof ATt A7 Aol WA YA ko, vt
AFARA Bgo] FolahaL 417k B8-S & 5 go] 11 o] Fukai
o]0 31 gtk @A M 31 Q= Al Sz PR3 Aol FAL
UL B FASIG AR RN FEOR ZF A, BEZUS F
B gohy| e ok, AoFE o] 2R Bol Rk Bol 714 FHepA o] ALgHaL o)t
HAZL o) g3te] Awshar ek,
oy o] A% A
713 A

o

o g2 Foprfotoll M gl o R F2 AGE O $hE Fel M 93

z
Sate] w37k Aol g W

[}
]
=

5812}9] A= H 8 u}o/\ r/H/\]/q]
Aks} A4 A B AGNOS)S] T S o
Aol FZEA A Y| 0] Z2-2(COX-2) Tl A WA A A & F3 T2 ~El= T E,
(PGE,) 9] WA & AAet= Als X o= 7 d Alo] E7FQI O =
A = IL-18, IL_6 L8] 3L TNF-a, o] & & A5t 3l& S 2 sl
AT B WMol FEZol| A ] g = Al 3ol A A A E}é‘i(NO)/] A4 =t

kel
=2
2
e

>~
o

512 2:(NOYe] A 3t £
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[31]

[32]

[33]

ki
2
2
>~
o

5 A A BAGNOS) O A WS A A e, Pd AT

Bl mia del A 9= MMP-2,-9,-13, ADAMTS59] w2l uk3] S

o] % © 1 monosodium iodoacetate (MIA) F-5= ¥4 A -5 = A

¥ =& A 3= proteoglycan®] 4 o] F7Fgha Eelsk it

o] A7 ArFE =S IkB-a 9 {1439} wel & A8l st pe5<] &
_%

97} A5 EBo] whg2s o)A Al E RAW2647 A o] Aol

F5¥ kst A AINO) 2 - 54 dAsEE A GNOS)S] G520l v] %] =

532 A7 55580 vk thA Al E RAW264.7 Al Z ol A LPSol 2| &
g Z 2B UHE(PGE,) B Aol E 2 AlY| o] =20 theh A s &35

5 4= AT A5FEE 2] vhe-2 A A E RAW264.7 Al E ol 4 LPSell 2] &
i AF A Aol Bkl ti g A& a ot & el

5= A7 A3 E0] RAW264.7 A X A LPSel o] & #-5=¥
IkB-aQl4Fs} U NF-xB9] 3 0 2 9] o] F &4 v X]= &35 YeT,

T 62 A7 A4FEE0] nht-22 A A 3 RAW264.7 Al E ol 4 LPSell 2] &
=¥ MAPKS(ERK, JNK, p38)2] 14t&}el] v x]= 535 et

T 72 A AEFEE o] WA Zoul o ol I A Foll A AE o v A=
AHE Ve gz ot

8= B4 dFFEE ] WA 2ol A E A XA IL-1B (20 ng/ml) ] 3
A Abs AANO) B #5524 JASFEA(NOS) ] Eell v A=

P
40
°

N
:(‘>L_r‘
fol

=
f
3
Y ;
o

L o= A7 EFFEEo] WA 2o A& A E A A IL-18 (20 ng/ml) <] 3
5T A AT SR A A 35 aggrecan?] WA U H SIS
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el

[34] 5102 B2 dFEaol UM il ok A=Al A IL-1 (20 ng/ml) £ 3
FE FHEAE 714 B asE 4 A 9= ADAMTS 59 @A
A A & e T

[35] 1S 34 deFEaol U ook A=Al A IL-1 (20 ng/ml) £ 3
FEF AHAAT 1A B aaE dE A 9= MMP-2,-9,-132] vl vy
AAE Vel

[36] 512 B4 deFEaol U ook A=Al A IL-1 (20 ng/ml) £ 3
5= M E ol -& o] -8-3}o] gelatin zymography S 538 5} MMP-2,-9
el as AR E e

[37] S 138 A4 deFEEo] WA ol Al ol A IL-16 (20 ng/ml) & 3
5 ¥ MAPKS(ERK, JNK, p38)9] 14F&} S Ao n] 2= & 75 epdT,

[38] %= 145 WA E 0]-83F monosodium iodoacetate (MIA) =AY S5 E oA
proteoglycan 34 <7} 2 39E YEFAT

[39]
S ERPREREERPE

[40] 2 & LPSE A5 A1 71 RAW264.7 A XG0l A A 7o] A= 55 o]
FSAA BHE YEh = 2lE sl o, A o oA He g
A M| Eo A AEE T4 8 aggrecan?] Tl A w1 FTLE Q151G 01,
A= d FalaARE dElA = MMP-2, -9, -13 18] 31 ADMATSS59] w4
1 A 5 Felsk it

[41] £t monosodium iodoacetate (MIA) F-5= A ¢ Fdk FE 2 Ao A A4 &
T8kl 3L 3= proteoglycan®] &l o] F7FghE FR1E it LPSE A= &

Ah9- 22 T 2] A 32 RAW264.7 Al 20 A NF-xB9] &4 % MAPKs <14H3&

AA|ste] AT Al B R w7 A o] AAkg oA B A A VA
o g W g A S Felstal, o] & S5t A4 d-FE=29
HEATHS 24 =& A8kt O] s B S A A A A E Eo
ApA| 3] A4 gkt

[42]

[43] L. Ag % H]—lﬂ

[44] 1. B ZH(C. fragile)®] +-&74 43} th 7 55 = (water-soluble sulfated
polysaccharides extract of C. fragile; WECF)2] 4]

[45] 2016\ 6¢ i s ol M =3 A 7 A2 =0l 3 Al A o

FHe Eode &, HAAANE L R E A A F, 50°Col A ooV E
o]-g3le] 48 AIF B ARA AL A2 Al FA7 2 w4 5 200
95°Cel A 1 Al &<t F=33A T} ©] %, 3M paper®

)

al
S sz 89Y. 1x2E =5 ¢S 100 mg/mlE F5F50
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[46]
[47]
[48]

[49]
[50]
[51]

[52]
[53]
[54]

[55]
[56]

Ot

G| A 71 7 0.2-um FA] BE R o] Hhato] £ A9 S G s

2. 4750 AH8E Al oF

LPS, 3-(4,5-dimethylthiazol-2-yl)-2, 5—diphenyltetrazolium (MTT), sulfanilamide,
N-(1-naphthyl) ethylendiamine dihydrochloride, 2 phosphoric acid += Sigma-Aldrich
Co. (St. Louis, MO)°ll A -9 8} AF-8-31% 2.1, Dulbecco's Modified Eagle's
medium (DMEM), Dulbecco's Modified Eagle's medium (DMEM)/F12 2
penicillin-streptomycin solution<> WelGene (Deagu, Republic of Korea)©l 4]
43Sl T} Fetal bovine serum (FBS)-> Corning (Corning, NY)°ll 4], anti-iINOS ]|
tf gt 34| = Abcam(Cambridge, MA)l A1, anti-iINOSE A| £] ¢+ 12} & 22} 3HA| &=
Technology(Danvers, MA, USA)l| A -9 5} S T}

JAZHG L AT AEY SH

mh9-2s o) A A 2 A Q1 RAW264.7 Al 3= ghar Al 3-8 -
Daejeon, Republic of Korea)oll A %20l 10% FBS 2 1%
A g/~ E gl Enfo] Al o] 3 3E DMEM(Dulbecco's Modified Eagle's medium)
WA 2 5 527F 22 5= 5% o) Akshekas v 7] qhel A 37°Col| A Hlj 33Tt
AT 3d ¥ WA o) 2ol M mjF e 1= A E=10% FBS R 1%
HU A/~ Eg Ento]ilo] 33+ DMEM (Dulbecco's Modified Eagle's
medium)/F12 W A & F 57 24 ¥ 3= 5% o] AFSFeRA v 7] kel A 37°Ce] A
A ¥l ATk A2 AEH FA41S 2135 1x105 cells/mlZ A 32 E 6 well plate©l] 6
AL SRl F 2 A7 ol A Al &3 WECFE tHF st -5 =2 24 A ZF &<t
ARk A FEE A g T, MTT assay = ©]-8-35to] Al AEH &

=4 st

o,

(KRIBB,

==
L.

4. 01/\]_§_ 2] A (NO)Q] Z;ﬂ

-2 )2 A 32 RAW264.73 A T v] ¢ A F A £ E 1x105 cells/ml &= 6
well platel] ¥l &} T} 242 Al ol WECFE U3 552 A 2] 8 o2 1A ZF
ok A €] 8t t}-2, o] o] A LPS(0.2 ug/ml)} IL-1B(20 ng/ml)S A 2] 8}o] 244 7+
W Fat ek, Al vkl el 52 o} A A& Griess W30l 713231 NO
Ao A g2 SAs T 2hds] A ehH, WECF th gt 5 =2 A 8] g
EH ol ES] AT N 2 100 uL F 8t &2 Griess Al ©F(1% [w/v] sulfanilamide
in 5% [v/v] phosphoric acid and 0.1% [w/v] naphthylethylenediamine)-& -4 of] A
103 £3F351 9t} 1 o, vhol A 2 &1 o] E 8] Ul (Epoch Bioteck; Bio-Tek
Instruments Inc., Winooski, VT)& 540 nmol| A ¢ &3 L& =433}
ol d b o] F k= ol E F o] EEFA ) v)alste] AT

5. Total RNA # 8] ¥ 9 AA} 84 5391 2 55 (Reverse-transcriptase PCR)
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[57]

[58]
[59]
[60]

[61]
[62]
[63]

[64]

[65]

[66]
[67]

Trizol A| ®F(Invitrogen, Carlsbad, CA)& ©]-835}o] ZV2bAM| 3£ 2 5] total RNA S
2] 3} % U}, Prime ScriptTM 1 st strand cDNA 3§14 7| E(Takara Bio Inc., Otsu,
Japan)E ©]-8-31o] 1 ug & A A RNAZEH cDNAE 34 F t} 3 primer &
°]-&8Fo] RNA =& & 2163l

6.3 T A 3} A LA whulE e

RAW264.7 A| 320l WECFE 1A 3 A ] gk th &, o] o] 4] LPS(0.2 pg/ml)<}
IL-18(20 ng/ml) & ] 2] &} 24A| b v oFat vt A7) Al 325 2] 73 2, 7k
PBS®Z 2 M| & 6} T}, M| 3= NEPER™ &) 2 M| 3 2 3% A] 9} 7| E(Thermo
Scientific, IL, USA)E Al-&3}to] AW Aol uje} M EE F|A FH ). 73]
ArdstH, AleFo R Al AE Al 71 AEZE 4°Coll A 15,000 g2 5 w-1F LS4

st o, A3Ed 88 k= A A2 A4 e FEE FATH o]oj A &
& Al 713831, NER A ofell A A Ea}o

_J.'O‘]-G]— J“E:ﬂ el /q]J.;q Lo Rele:]
4°Coll A 15,000 g=2 10 ¥-3F LA
ARgsEaith 7 FEE e v

Scientific, IL, USA)E o] &

7.4 A U4y &<l
A7 AEE A 5 Al oFel] A& Aol A 3071 Al &3 A7 o
4°Coll A 12,000 g= 15 w-3F | A 72 (Sorvall centrifuge, Bad Homburg,

Germany)$t 3, 1 A4S NS Al FEZ HAC 9 d 55 = BCA @A =4

7] E (Pierce, Thermo Scientific, IL, USA)E- ©]-&3}¢] BSA 7| 4102
ey

ZF A Gl E2HE oF30ug o @A S Laemmli A1 S ol =21 3 3
8% 1= 4-20% SDS-PAGE 7 (Invitrogen Life Technologies)ell 25 3%l T},
GlA -2 120 VOl A 90 ¥-3F 7195 F w2l ¥ @A -E polyvinylidene
difluoride (Amomedi, Gwangju, Korea)-S 3% ¢} &8}= Y =41 - B ol %A

W B Rl A 2o A 5% BSAZRE 1 A|ZF &9 527 ¢ 2, anti- IL-1p, anti- IL-
6, anti- TNF-a,, anti- iNOS, anti- COX—2 anti-total MAPKs(Cell Signaling
Technology, Danvers, MA, USA) & anti-B-actin (sc-47778, Santa Cruz
Biotechnology, Santa Cruz, CA, USA)°ll th &t 1 2} A 9} g+ 15 A 3F
HH-2-3F T} Z1 %, TBS-T (0.1% Tween-20, 50 uM Tris-HCI pH 7.5, 150 uM
NaClE 33] A2 F A8 g Q1E 2 2} A e} 1 AlZE F <t vl & 3} a1, ThA|
TBS-TZ 33%] Al &} it 1 th&, WestSave Up ECL 7| E (AB Frontier, Seoul,
Korea)E ©]-&3d}o] @l 23 753} 31, Microchemi 4.2 device (DNR Bioimaging
Systems, Jerusalem, Israel) & o] 8-35}o] o] E 7FA| 3}5FS T
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[68]

[69]
[70]
[71]

[72]

[73]

[74]

A= AF+ A2 JeERgY 99 :r‘:}/\ 2] (One-way ANOVA)F,
GraphPad Prism (GraphPad Software Inc., CA, U SA)<S ©]-83}e] Dunnett's t-test=
r wE AAIEA T BAA 2 9= p<0.05 Y 0 ¥ p<0.01 U O], FE p<
0.001 & o], ##*= F A5},

IL 23847
T 12 A AFFEEo] k-2 U2 A E RAW264.7 A 322] A& 9
= 235 JERA T2 Z o]t RAW264.7 Al EE-S o] 2 5 5(0.05,0.1, 0.2,
0.3, 0.5 mg/ml)©] WECFZE 24X 1 A 2] ek §lth Al 2 AL MTT w4 & =2
A7 stk A= gzt digk Mg 2 e AT 7 Ao gk 54
e Ao A + FEHAE UrE‘rLH?iE}(“ p <0.01).

= AL AFFEE 0| v 2] Al 32 RAW264.7 xﬂ}:ow LPSel 23
%lﬁﬁ} A(NO) 3 F=d A3k A (INOS) 2l Fell M A=
&2 YERTh (A) RAW264.7 Al E 0| A WECF:= LPs;cz 2% NO
A &l & ok RAW264.7 4| 30l) WECF(0.03, 0.1, 0.2, 0.3, 0.5 mg/mD) = 1
| o} H €] % LPS (0.2 mg/ml) & 24 A ZF A=A AT Al w9kl ] 9
0 @& GriessA| oF-& AF&-8to] 57493513l th (B) WECF= LPS= A=
RAW264.7 Al 3l A iNOS<] el uhe] =38 A 8 5151t iNOS 9] w2
Hle] -2 western blot analysis = 2FQ15}1% 0™ t 22 & B-acting AF-8-3} ST}
bzl wkE] o] ekl Jogoftware S ARS8 T 2 = B A ¢l 3HFE 213 o
B+ FeAzE JER QT B4 5412 Dunnett's t-test® A 4 853 th(*
Compared with the LPS, ** p <0.01, *** p < 0.001).

T3S AT d43EE v A A X RAW264.7 Al o A LPSel 2] )
F5y 22 A2 AT E(PGE,) 2 M}Olﬁii*l Aldlo] z=-2¢] T g+ A e &3 =
LEFAITE (A) WECF= RAW264.7 Al E520) 4 LPSell 2 & 5%
2~ E2(PGE2)E A & o}iirﬂr. Al £ 58 WECF(0.5, 0.1, 0.2 mg/ml) &
1A 7F Fot A= 2] 3 LPS (0.2 mg/ml) & 244 ZF ZF=FA 2 T}, Al E ) ok ol 1 2]
PGE2 *g d-& ELISA assay-2 73 5to] 221313t (B) WECF= RAW264.7
M 3ol A LPSOl 93l F-52 % cyclooxygenase (COX)-22] @i a e =35
A 8 o}oﬂ o} RAW264.7 Al 52 WECF (0.1, 0.2 mg/mh) & 1 A1 ZF A=) 3, LPS
(0.2 mg/ml) 2 244+ A=A A T COX-29] @Al ¥ -2 western blot analysis %
glsh el o &R = B-acting AFE-5FS ). whil A b o] ke
J-softwareE AF&3 T At S YA 30k Ao Hf + EFEAAR
YEFH ST 54 ¥4-& Dunnett's t-test 2 2 % 8} 1 TH(* Compared with the LPS,
## p < 0.01, * p <0.001).

T 4= A A5EFEE ] v~ A M 3 RAW264.7 Al Eol 4 LpSell 2] &
¥ AASTA Aol BTl t gk A5 &35 Y EFA T, WECF= RAW264.7
Al E ) A LPSoll & f %% TNF-o, IL-1p 2 IL-69] ¥ A 5258 A &) &} 31

[u—

:
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-
i

oﬁi’

> 2
O
omﬂﬂoto r*ﬂ'\’

Z
oz
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X
H o2 K

| £ 5-& WECF (0.1, 0.2 mg/ml) 2 1 A1 ZF A= €] 3 LPS (0.2 mg/ml) & 24A] 7F
ok A AT T2 foacting AFESHATE (B, C, D, F, G, H) A 2 E©]
A5 o1 A] | software s ©]-§35Fo] A& B2 5] 5P 491 3Rk A3 o]
+ ¥ H2EE JER T * X LPS A et he] BA Ao §-2 38 2fo] &
BRI TR p < 0.001).
[75] 5= A7 A5FE 0] RAW264.7 Al E o A LpSel] ol &) =
IkB-a {143} B NF-xB9] 3] & =2 9] o] & @Al o] n|X]&= & #E YetlT] (A)
WECF3= LPSel| 913l f- 54 IkB-a 14HsE A &l 83t IkB-o 2 p-1xB-a]
whub 2l Wk 2 western blot analysis®= 2FQ13FTF AS] A # & o|w|A] ]
software & ©|-8 3}o] A&F 1413131t} (B) WECF+= LPS¢l 93l f-5 % NF-xB2]
S 2 2] o] 52 A3t Al EE-S WECF (0.1, 0.2 mg/ml) & 1 A 7F 25
%, LPS (0.2 mg/mD) = 12A] %F & <F A=A Zl ), 3 W Al Ao A H2] g
Wl A o] NF-xB (p65)2] 3 =52 western blot analysis = 213} S T}, B-actin
2 Lamin B1-2 Al22 2 ekl o] gz 2 A ¥ AT} & A9
o] u] X] = J software & ©]-8-ato] A= A 8ttt A= 5 H A <1 35k
[e]

My o

°

Q1 3HHE 219 o

Bt + TEHAE JERHJA T * X = LPS A g3k e] A4 07 2|3
2}o) & YEFA TG p <0.01, *** p < 0.001).

[76] L6 A7 AgEFEEo] vk A M E RAW264.7 Al 30 A LPSell 2] 8
=¥ MAPKS(ERK, JNK, p38)°] ?14t&}el] v x]i= &35 HEFITh. WECF&
LPSE %% ERK, INK ¥ p389] 14+stE #] 8l 5} 3l o). Al 3£ &2 WECF (0.1,
0.2 mg/ml) & 1 A7 A3 8] 3, LPS (0.2 mg/ml) & 244 7+ FoF A=A At} ERK,
INK % p38+= 50| 4 34| & 0| -83}¢] estern blot analysisZ €213}t A2]
A5 o|u] 4] J software & o]-&3Fo] A7 WA ekGith A= 5 A<l 3uke
Aol Hit + R AHAE YEM AT * 3% = LPS Aol FA A o=
2] gt 2Fo]l & YEFHAT (¥ p < 0.01, *** p < 0.001).

[77] 72 370 AFFEEo] WA o dEA A AEH A v X =
A5 Vel 2 Zolt) 2t AEAEZ MEES o8 5505, 1,2,3
mg/ml)©] WECFZ 24Xt A 25k A AAEH -2 MTT -4 0=
AASATE A= 2ol i gk i 2 VeEh AT 2 A e 5 E Q)
3uHE A9l o) Fof + R EAAE YEPH T+ p < 0.01).

(78] T 8= A EFFE=o] WA 2o A& A E A A IL-18 (20 ng/ml) ] 3

FEE diks ZANO) 2 24 AAsE AGNOS) Y 3ol B A=

&= et (A) 2 A Eoll A WECF= IL-18 (20 ng/ml) 2 A= NO

TS A E . A EA E ol WECF(0.5, 1, 2, 3 mg/m)E A1 7F FoF A= 7

T, IL-1B (20 ng/mD) & 24 A 7F A= AL A T Al 32 Al @F o W ©] NO A4k

GriessA| F-& AM&-31o] 574351t} (B) WECF+= IL-18 (20 ng/ml) & A=

A= M Eoll A INOSE] Tl A e =58 A8l 3Gl iNOS 9] Wil e

western blot analysis= 2FQ15} 5 0™ t) 22 = B-acting AFE-313 T}, @A
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[79]

[80]

[81]

[82]

AR YER Y B4 42 Dunnett's t-test2 2 7 8} UH(* Compared
with the LPS, ** p < 0.01, *** p < 0.001).
L 9~ A7 daFEEo] WA 2o A=Al EA IL-18 (20 ng/ml) 2]
T AdE TSR dE A U= aggrecan®] T A WY FIHE
el T}, o1 F A ol WECF(0.5, 1,2, 3 mg/ml) & 1 A A8 3 IL-1p (20
ng/ml) & 24412 E ¢t A=A Y fF A=A R el A 9= IL-16 (20
ng/ml)TF A 2] 5} 1S o aggrecan] w2 HFH o] ok 7431 24 WECF(.5,
1,2, 3 mg/ml)-S A 2] g 7ol A = aggrecan ] T A ¥ o] F7heke
gelslgl o, 2723 B-acting AFE-SFSITE 0] 1] A] T software & ©] 8314
A Ao Sy A1 3N Ao Wit + EEHEAE YERRIT B
IL-1B (20 ng/ml) A 2] 3} 2] FA A 0. 72 §-2] ¢ 2}o] & JEFATH+* p < 0.001).
108 A7 AeEEEo] A ol I Z A Foll A IL-1B (20 ng/ml) 2] 3
FE T HHAT VA B asE dEA 9= ADAMTS 59| ¢hA
W& o) A 2 Yt} o3 A4 Eoll WECF(0.5, 1,2, 3 mg/ml) & 1 AlZF A &,
IL-1B (20 ng/m) & 24A| ZF EQF A A T GE S92 e A 3= IL-1B
(20 ng/ml) 7T+ X 2] 3191 -2 ] ADMATS52] @ ubg o] & %3] ZF7}3c}7)
WECF(0.5, 1, 2, 3 mg/ml)< * 2] 3t 12| 3o A= ADAMTS52] @2 vk-& o]
FEoEAH o g AT Folstgl o T E I BactinS AFEEFS T
o] 1] %] J software S ©]-&3}o] Yok H B s o] =g Aol 3ut A& o] Ht +
FEAAE JERHY T *F = IL-18 (20 ng/ml) X 2] 1ke] EA %) o 2 -] 3
Aol & UrE‘rLHEHM <0.001).
FEEEo] MA 2ol oA Eell A IL-1p (20 ng/ml) 2] 3l
A FHaARE dHA = MMP-2,-9,-132] gl A kg
A& Vebdit), oS4 F o WECF(0.5, 1, 2, 3 mg/ml) & 1 A|7F A x)e] 3,
IL-1B (20 ng/ml) & 244 7F B¢ A=A A TH A FF A2 del A 3= IL-1p
(20 ng/ml) 7+ A} 2] &3S w] MMP-2,-9,-139] whilal uk&] o] & %] 3] F7}ale7f
WECF(0.5, 1, 2, 3 mg/ml)<& 2] ¢k 1A 3 o] A = MMP-2,-9,-132] o2l
o] F L ofE4 o7 A4S SIS o, t &2 = B-actinS
AFE3ESA T o 1 4] T software & o] -&-3Fo] A WA eho] 57 491 39kE A7 9

Hm

B + EEARE JER AT *3H3= IL-1P (20 ng/ml) A 2]t 7k2] B A4 4 o2
21§k o] & YEFA TR p < 0.001).

T RE AL IFFEE0] A i AE M El A IL-1B (20 ng/ml) <] 3
5 & A E Yl E o] 831 gelatin zymography-& 38l 5} 9] MMP-2,-9
el m A S e} oA ol WECF(0.5, 1, 2, 3 mg/ml) & 1 A ZF
A 2] -, IL-18 (20 ng/mD & 244 {F 58 A=A AT A 5-FEAA R A A
A IL-1B (20 ng/ml) T+ A 2] 3} & ] MMP-2,-9% 882 -3l & 47} & #] 3]

S 7Fsttt7F WECF(0.5, 1, 2, 3 mg/ml)& 2] 8 1= Al| 3£ ol A = MMP-2,-9
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[83]

[84]

[85]
[86]
[87]

[88]

[89]

i}

il B aavt s s EA o m At 5

L1327 deEFEEe] WA 2ol A FE ol A IL-1B (20 ng/ml) 2] 3
% § MAPKS(ERK, JNK, p38)2] <14t} Ao v] X = &2 vJepdT,
WECF= IL-1B (20 ng/ml) & -5 ¥ ERK, INK 2 p382] 21413}5 A & 3} o}
A=A o]l WECF(0.5, 1, 2, 3 mg/ml) = 1 A ZF A 3, IL-18 (20 ng/m) =
24A| 3t & 9F A=Al Z TF ERK, INK 2 p38+= 50| 4 34| & 0| 83}¢] western
blot analysis& 2FQ18}3{ . (B, C, D) A2l A5 o|H|A] J SOftWHI'e'é‘ o] &3}
Ao HASI T A= 5 A1 30k A3ol Pt £+ REHAR
et I #3E= LPS A ] w1k o] S A 4 &5 R ¢
0.01, *** p < 0.001).

% 1457 WA & o] &3¢ monosodium iodoacetate (MIA) & ¥4 ¢ &5 E d ol A
proteoglycan 34 <7} 29 & YELAT WA Q&% 5374 ol monosodium
iodoacetate (MIA)S 5>A}-&- saline®l| 10 mg/ml FEE 835t FA 2 A A

—|—‘

ek,

2l

g o

Nf

FHste] THEY TFEES UE F R o2 A 200u, AT o R
B4 ArFE= (50 mgke)S EHE o]&31o] 30 Fet vl AT Fo F
Z}zke] Y& A =5kl 45 St WH S E sty 2 E A4t

A 22 & microtomed ©]-&3Fo] 10 um A 2 224 & A& Fde
T2 A A 93 proteoglycans ¢4 M 5F= safranin O 9 A 7} 1 &
A 3}i= fast-green A S Tl A4 deFEEo] AHET 3HE
gl vt

ML A3 23] AAF W E= XN 8§ ZAHE i"‘] °]-& 754
218 A& E39kahd A 7b
AA|sh, R 224 =
A Ao o= COX-2, A 54 /\]‘O]Eﬂ'dg E% Xﬂ] 9)\ IL IB IL-6,
TNF-07 &2 #dd = BgAdF s =49 4 S AAsta, ddd= 714
el aas Al A 9 MMP-2, -9,-13 2 ADAMTS52] ©hal 2l whal &
o] A 5} %3 T}, monosodium iodoacetate(MIA) F- 5= ¥4 A F.dlof A 34
T/ 8}+= proteoglycan T2 Wl o] F7tell o, B A B FrbE 2~
HE A A5} o A5 RISl weks A7 deFEES 3
A7 AFE AT = 9o, oo B85 E3lo] wutE 2 Ahd 9l 3
B BAde] A mef o] a3 & A SR AR

-
0
=2
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2
Ot
ok
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Western blot

A) ®B)

Hpraey - e = = R I LS (02 g T
WECE gl - .o e WECE fug/ul; WECE (uend - . .
s L B

H LannBy

[ -— mml Fostn

Sl B

B0 35 0
10 . i |
H §
LRS! ! *fw?
5. F
N | i
£ : E S
B
S ®1
s o ! ’ ! : : : 2 ! ‘
sl - - LRl - “ * # el - + 4 .
VR, - ‘ W e WECF (uglnl) - e oW WECF el oo e
kiad RS IR Rl R Rt R i € 8
j
[=6]
Western blot
PRS0 ugmly - + + + PRS0 ugimd). - £s * + LPS (02 ugnly - . - s
WECE fgialy - - [1%] 53 WECF gl « i 3 63 WECE agnd) - . 854 5
- - ] —
ERK K
i 0 1
41 g 1w [ A0
# | i o 4
g ® $ iw "
fw Z Lo { Z
7 | | [ [ g% |
R — | e H Lo £ s |
e | | Tw A Iw | |
& [ | | o L | !
IR R SRR x ]
| | | o [ | |
B b sicd ; | BT b ol & o | ;
LPS dugnl) - ¥ # # IPS (0 2ugniy. - + ¥ LSl - + # A
WELF fgel > . Wo o a0 WECE loglaly -~ ‘ 1w e WECK gl i 1o 2
SO W RS g GO T W LR g T L
j
[57]
MTT assay
120 1 #H
I ke
100
o B
g & 4
&
46 4
il
B
WECF (migfnlj “ 55 1 3 5

#P 001 v voneol cells.



WO 2018/151456

i

MO comcentration falily
bt Ko el
L4 £

£

B

NO assay

i v
t

ek

IL1f {20nginl)
WICF {mg/ul)

§ % £ ¥ ¥

03 i 3 3

P00t and P 0003 vs - 1P reated cells.

4/8

(B)

PCT/KR2018/001645
Western blot
{198 . ” 5 . .
(g mk}
WELE
{mg/nl)
S RO%

[iantin
40
x®
B

w

RN 8 e
o

=

s

LApflogl) -+ -+ = =
WiCtGagsl) - - 05 1

s
ik



5/8

WO 2018/151456 PCT/KR2018/001645

[59]
Western blot

I-1f (20ng/mL) - - + - + +

L
Laa

WECF (mg/ml) - -85 1

| Agegrecan

p-actin

b
o

E
£
% i

B2
i

o
th

Hporve cam e Xpression
it

&=
e

i
L1B(20ngdl) - = = % . >

WECF (mg/ml) - - 0.5 1 2 3




WO 2018/151456

[5=10]

Western blot

IL-1p (20ng/ml) - .
WECF (mg/ml) - .

6/8

PCT/KR2018/001645

Laa

ADAMTS-5

B-actin
L8 -
ﬂg o
. +
E
Fis
ﬁ:’g R
SR
s B
o
o 0.8 -
-
0
IL-1p(20ngml) - * % % - -
WECF(mgl) - - 05 1 2 3
[Z11]
Western blot
Ap @higely - % + - + + B gl + + = 4 + L gty . N . . .
Lo ST A WELE fng'u 0 WELF faghily “wooL 2
e A8
'
1% 16 oy
i e i
1
.§L2 _%igé ‘g f
£l B i ¥
Iy T " T
24 Fan o £ !
>3 5 | = & E .
B ﬁi“ H ﬁ ﬁ . £,
4 I [ I
BB 0hd) - 3 * * * * -8 {20igeds # » * * - -1 gied) , 5 i . s
WitFlogimly - - g 2 3 WilF gy [ 2 3 WECH (me'al) B 3 3



7/8

PCT/KR2018/001645

WO 2018/151456

[5=12]
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