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[0047]

[0049]

[0050]

[0052]
[0053]

[0054]

[0056]

[0057]

[0059]

[0060]

[0062]
[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0070]

wigs HAJspr] e AT g
ol3f, E WS dly)o] AAdd] oste] W& AAE AWl e} o5 AAdE B ugS oAEy]

@AY wolnl, & o] Wslv} olF Aol elate] @AHE AL ohir),
Fzd 1: B4 717

NMR A~#Eg}k(spectra)y Wi ZFEZ(internal standard)® HEz}WE A 2 (tetramethylsilane) S ©]83}o]
7171 (Brucker MHz FT-NMR spectrometer)ollA] 7]&3} ). HRMSE= 717] (UPLC/Quttro Micro spectrometer)ollA]
S33la HPLC 412 UV/VIS ©X]71(G4212B), HBZ(G13110)E o]&3le] 717](Agilent) oA =33} t).

AAd 10 489 FSEZTE AT F34E 29

1-1. HEery F& 8 98 A%

Aotg s JALATFLol A Agwre WE(Srauntonia hexaphylla)d < 4 kg& & 40 L& F=3+= AL
23] WHE3}SlT) 3 o] 225 g9 FEES YA AV FEFEEL B d¥sia R

Ao &%t
1000 ml9] n-F-EHe oA 179 go] FHES AR A

1-2. 3pgt=e] AA|

2 g, 222X E 18, dEAHE £33 P p-FEE 78 Fa
A7t A8 g 2ulE 783 (200-400 mesh ASTM, Merck)ZS 483l9it). ojw] ggjNo =
S AMgetglon, SR2XEY vekge] E£3 ¢

&5
o
=2
a0
ffo
tlo
e
—
e
w
e

Fo7te s ARvETYHIE Faste] o7

%, f16g, f28g¢g, f375¢g, f475¢g, f57.5¢g %2 {6
7.5 goll ti3}e] thA] Lichoprep RP18 AY A RvlE1did S =335te] A7) 3}
SHeHE 10 mg & STt ol &Aoo R wEgsH & 1:39 H&E E£3}ste] AMESE
Qo FrTu ARvETHIE T3

-3. 3182 1 33tEe] 54

F7] AAld 164 8 - AAE SFgEY F2E FAS] Yt v 22 HoR R A¥EH, NR £
Al 9 HRMS A FEAS S-Skl

<1-3-1> 3}t 19| 3}3t A

=
A skerael AR,

AR Costla0ny

MP: 285-288°C

1 13 —

H and C NMR spectra: 3% 1

HRMS (30 V, rel. int., %): m/z 479 [M]’

NAT, P-NMREAEDS g8 Ao SHlWA(s 6.26, 6.44, 6.72, 6.76, 7.04, 7.38, 7.46, % 7.52), &
el ohw-m A (anomeric) (6 5.1) YERRAT. H-NRAFEZ ] olwn]yd ZeE Ao A o] 7]
ao], A7) ohwmA Ko WA g Puel Ao AAHUT. C-NREHELA, & o] ofwmmA s
o 38t AIZEE § 102.9904 FAEJTE. f-D-FFA= ofemy XRE AZEE § 5.1(H-1 )ellA 9 =

28 Aad 2§ 144.8(C-15), B Al Alole] Adatel] o&f C-15 2 C-17 Xl 77 AZ2% Aol HE
SRt ol g dojele] £ Axe ® 1o YeERASIT.

A

¥ 1
No. Sy §¢ HMBC

1 - 125.4

_10_



[0071]

[0073]

[0074]

[0076]

[0077]

[0078]

S550ol 10-2038108

2 7.46 121.3 C-6

3 - 148.3 C-2

4 - 145.2

5 7.04 115.7

6 7.38 114.7 C-2,5

7 7.52 145.4

8 6.26 113.7

9 - 166.5

10 3.67 69.9 C-11

11 2.64 35.1 C-10

12 - 129.1

13 6.76 116.2 C-14,17

14 6.44 119.4 C-13

15 - 144.8 C-1

16 - 143.4 C-17

17 6.72 115.3 C-13
Gle-1" 5.1 (brs) 102.9 C-15
Glc-2’ - 73.2 -
Glc-3° - 73.4 -
Glc—4’ - 70.1 -
Glc=5’ - 76.4 -
Glc—6" - 63.5 C-5

4719 ANREs AR 3}3}2] 19] 3EES 3-hydroxy-4-(((3,4,5,6)-3,4,5-trihydroxy-6-

(hydroxymethyl)tetrahydro-2H-pyran-2-y1)oxy)phenethy!l
ol ol¥7HA HuE vl fle MAddA Aoz FEEd
0012 g 3}3lct.

AAe 2: FFAXEY £ € FJIAX £3

4-5F% ¥ ICR v§-29] A (tibia)S HESY, dES
AES 53
B MEE q-MEMOZE AMH3 3 48wellol 5x10° cel
a-MEM ®jA] o
Nuclear Factor kB Ligand)<

A 30 HE o

sEAzE 5940

Fo AEsets FHAELE ogdvta ddA Jtk(Minkin, C.,
wpehA]

o] A3k, 7] [AAld 2]e01A4

B30I ZH(RANKL, MCSF)S} A&E g3t

4947
kit (AKO4F, COSMO BIO CO., LTD)E o]&3}4 g

S4sar
30ul/wellS A2 96 plated 53t FH)E k

3}al, 50 ng/mL M-CSF(macrophage-colony stimu
Is/wello] H =% EF3}3L 50 ng/mLe] M-CSF7}F A7k

3U7F wfkERY. 2 3 50 ng/mLe] MCSF} 100 ng/mLe] RANKL(Receptor Activator for
A A, ARE FEER AEste] 497 gttt

And gl uhe} 7o), 48-wellol 5x10° cells/wello]
WFETE, TRAP 9

3-(3,4-dihydroxyphenyl)acrylate®. & SAH3A L

AiFE AN SRS FARAT ol VI-

Aalal o -MEM essential mediume FHA|A =
lat

Aelsto] 24417 wjstalet. v

ion factor)&

2820 48 B4 19 HYBA 0P FIALY P BHZH

2 Bl2Ego]E(tartrate)d] s AZAAE JeEdE A
e)¢l TRAP (tartrate-resistant acid phosphatase)S 7}A|H o

X2 3}E}A (acid phosphatas
of #HE F Qv FEA
34: 285-290, 1982).

= t}E ‘ﬂ;lxl,q

Calcif. Tissue Int.,

wourel WE o FEEERY FA9 394 19 HGRe I FITALY TP BHE B 2

HA cells HF3tx

TRAP acivity assay
5 g 35

éE:HJ;

FAM O, 40 WG F g

ite] Chromogenic substrate/Tartrate-containing buffer

170ul/wel 1S o] 37TColA 308 WA 3x7F S5t HJ—S;— F 540mmoll A FHEE =AET. TRAP 4L A 29
FHEE U] F4E0 g WEER AU

AR 164 dolzl 334 19 sFEL 77 yrdz = WE o 2ZE H9 34 19 FIE 0.1, 1
10, and 100ug/ml Z+z}S s} A FEoll A ]dbar, 497 w3 obS A L] TRAP ZAI (TRAP &AL E}EEaﬂ
olEd| dis] AFAHES YEhE A ZATEA @S ougth e MR dES 45t 1 A%E & 99
=R e, & 925 2 dwygo] g8k 19 33ELS 747 »5(0.1, 1, 10, and 100ug/ml) Aiﬂ
o= gEAxe] &4 oA FE&ES ke Ae SAEGIT.

_11_



[0080]

[0081]

[0082]

[0084]

[0085]

[0086]

S=50dl 10-2038108

AAd 40 dE d FEE22FEH 99 35 19 420 A7 FSAE 23 oA

A7) AN e 204 A upsk o], 48-wellel 5x10° cells/wello] |7 cellS HEata 15491 2H(RANKL,
MCSF)$} & o] sleha] 19 sgtaEs Agste] 4Uzt sgsiglvt. wiAE AlAs e PBSE AlH e ths 10%
formaldehyde® A3 celldl 7]Z28N9(1.36 mg/mL 4-nitrophenyl phosphate disodium salt, 10 mM
tartrate, 50 mM citrate buffer pH 4.6)< 100 L% 53} 37CollAl 3083 WESAIFH Y. o]F, HIX&E A
7Aste] PBSE Al e the 10% formaldehyde® 154 &<F cellS A3S. PBSE cellS 3W AlFskolt).
TRAP 922 50 mM tartrate acid® ¥3%F5}= 50mM sodium acetate buffer 10 mLo] 1 mg/mL naphtol AS-MX
phosphate®} N,N-dimethylformamide 100 uLE H7}sle] GMANS A3 & 10% formaldehyde® A3 cell
of GMME 45 pLA EFSFAL 37TCollA 3027 94 & dAnjAew #wEsta, 7 A%E = 109 HERAT

=
N
s

[e5

% 10904 #9185 gl vhsh 2o, AZAAE TRAP %4 Tl SEAEIE FYHAAT 2w
2% 4 A 2

W o FF Ao H9h 19 SR AYH AATIAE 22 FE0.1, 1, 10, and 100ug/ml) |EH
o SEAES] Borh dAHYSS o & vk AV AvERE, ¥ wge 34 19 HEEe BE oF
How shEAze #3 o4 442 ks A HAY & AT

AAd 50 H3E J FEEZHY FHE 332 19 FPE o AIAHE EIF(AA) wHlolentA ol#E T
(aggercan), &4 3 11(collagen I1) mRNA L (AA) =4

AZFHE primary cell& 5317 98] 4= g H(high density H)S AT, FA4o2 AF 5%
Rate] & Hotdl lemE ddsle] FEAES KX PBS(ZO% P/S3f) el &3 50ml ZUZ FHo| B, A
ol A 1X PBS(20% P/S%H)= 1584 3@ washing 3+ %, 1% Collagenase D(¥+= H) 400ul, Trypsin 400, serum
free media (DMEM F-12) 1.2 ml& 23l 37ColA ey 1 Al7F Bt vjkstint. wlg A7 5 204 IX
PBS(20% P/S¥HH)E 33 washing 3 F AIFHEEW HAS ] NZE 50ml ZUZ FHo| Yx o7]q
Collagenase 600 ul, media (10% FBS, 1% P/S) 1.4 mlE i 37ColA wwtahs 6A17F St wjokatich. wi
T meshE %3 A& &, 12 well micro plateo] A 7147 1.5(%E= 2.0) X 10 o] H %= seedingd}al 37C
of| A 24A17HE ot wikaldth. 24417 vl 5, Media (10% FBS, 1% P/S)o.2 wix] WAE dtar tfA] 37CollA
24A17r For v TE. 24217F wiek 3 DMEM F-12 media(10% FBS, 1% P/S), DMEM F-12 media(10% ITS, 1%
P/S) HI&S 1:1 H&RE E3dte] vixZ wes|Fa 37ColA] 24A17F FoF vl 3ty 24417F & DMEM F-12
media (10% ITS, 1% P/S)E =Asta 37ColAd 24x7F E<¢b vk o). 24x7F wl¥ %, serum free
media(DMEM F-12)& A3} 37°CollA] 24417 Qb vlEstQleh. 24A17kuleF 5 BMP-2 W+ BMP-7 100 ng/ml,
IL-18 10 ng/ml, ¥ #do] w2 3182 19] 3}5E 50ug/mlS Z247F A2lshar 37ColA 24417 F<F w3l
Tk 2442 w g = ZAZbe] AEERE RNAE EESith. 7] RNAY RElE o 22 WHoE el
o, FAHoZ, Ad7] ulgs ﬂﬁﬁ GIT solution(easy BLUE Total RNA extraction kit, (5)QEEr}o]QH
AERA) 082 &(lysis)A 7], A2o]4 10,000 rpm ZHOE 587 AR 5 AS5ANS AAsw =
A(pellet) & F5a3ltk. A7) 2 0.1% DEPC solution (Sigma) 1 ml& &7}, 12,000 rpm ZACE 2
B oA dAREE s A5 AAg =, AQE FEIUG. Y] 5T FYd Folude
(guanidinium) 0.5 ml<S F7}5k¢] (vortexing)sl$itl. Z7}=, phenol/chloroform/iso—amylalchol &%
|N(25:24:1)5 0.5 ml F7}eba f?, 12,000 rpm®] 7o = 3E7F AR st AEHS F55)
1= e I S R o ) I o-propylalcol) & F7}star & Ef‘f;?‘f& 5, -207CellA 30%
KA R, o] %, 12,000 rpme= 10 g8 3t s AAANZ 3, AZE 70% oA
2 Ao Wil(washing), J¥F stoll AZAIA RNAE EElgith. A7) 2" RNA+ 0.1% DEPCE<Y 1 oﬂ
AZAE v el ZbAl [1(Col 11), obz@lZH(aggrecan)e] mRNA S ZA317] o) AM&stP L sk~ 7
12 A1 Z2bA 11(Col 1) 9} ol
o

flo

> m>

2

2
[o
>,

R
0.
of

[ﬂ
i) ﬂlhI i J

o Mo
u26‘1

NLOH o
r—{u:

MLoAe

r\
_JHJ%*
Lo 2 o o 32 =

-2 ZF(house keeping gene)Z GAPDHE AF&3}ATE. 7] ASFAE H}
(aggrecan)®] mRNA ¥ SHLS tS3} 2 Wyoz 33}, #2l¥ RNA 3 pgol Superscript II
reverse transcriptase(Invitrogen, USA)S A 7}slar, 427TCo)A 1A7F 458 %<9t incubationd &, 70CelA
15% E<tincubationdle], cDNAS 53} tE. 7] 53 cDNAE real-time PCRYHCOZ AHSHTE. A7)
real-time PCRE F33}7] Y3 Primere] My} AdAxAL 317] & 20 71 AT

Z 2
2l At mRNA Primer sequence Annealing Tm(C)
Col TI sense TGGCATCGACATGTCAGCCTTTGC 60
anti-sense TGCAGAAGACTTTCATGGCGTCCA
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[0087]

[0088]

S=50dl 10-2038108

Aggrecan sense ACAGTGAGCTCAGGCTTGCCTGTA 62
anti-sense | GTGACATCCTCTACACCTGAAGCA
GAPDH sense TGGTGCTGAGTATGTCGTGGAGTC 60
anti-sense | AGACAACCTGGTCCTCAGTGTAGC
7] real-time PCR A= GAPDH gy} &7 vlusto] Ao &gt Ay} 110 YERHSA T
% 110 vrER mEel o], IL-1B (10ng/mDE A3 SANETS AZAEe AdE ulo] Qnk# (biomarker)
91 #eh4l 11(Col 1D ob1eZH(aggrecan) ol mRNA WA Yol IL-1pE AshA @ el vs) A4sh
asteE AL Zelsgit;. whAo], BMP-2(100ng/ml)E A3t SRS AZAxe #HFE ulo] o npA

(biomarker)?l =2}Al I1(Col 11)9} ofzel|xF(aggrecan)?] mRNA & ko] IL-1
A Frksle AS s, 3] 19 3tES 50ug/mle] FEE A

=

Hla] AZAxel FHE vlo] e ntA (biomarker) €1 Z&haAl 11(Col 11)¢} ofz#lzt(aggrecan)2] mRNA &

el A, Al

oF
F7tete AE Rkt olv £ AHd wE 3eha 19 &l AdTAlxEe] APGH A Fagt AdZA
E 7] AREA(ECM; extracellular matrix)e] =74 AE<2 type II collagen(Col 11)9] way} Fatsl T =&

g eZ2f 3t (aggrecan) ol S sk AL AU Ao},

=y
EH]
OH
HO
5 OH
v
o
H
I o9
© Ho

OH

_13_



S=50dl 10-2038108

k1
:
[\

mﬁn‘wﬂwmmmﬂmm
- I | i ] £ H i 1 ] 1 -

_14_



S=50dl 10-2038108
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S=50dl 10-2038108
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S=50dl 10-2038108
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TRAP activity(0.D.)
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oin
]
Jn
el

10-2038108

Fora 10 HTE

Normal BMP-2 IL-1B S}8+A] q

=
=
[1%]
= Collagen Type Il
o=
SO
o W
@
£ Aggrecan
1L
GAPDH
BMP-2 - + = =
IL-1p = = + =
Sample{ug/mi} - - - 20

AdE s

<110> Yung jin pharm. co., 1td.
Jeonnam bioindustry foundation

<120> Novel caffeic acid compound from Stauntonia hexaphyll leaf
extract and composition for anti-inflammatory, and improvement of
bone tissue generation or cartilage tissue generation

<130> DPP20165146KR

<160> 6

<170> KopatentIn 2.0

<210> 1
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<211> 24

<212> DNA

<213> Artificial Sequence
<220><223> Col II sense primer
<400> 1

tggcatcgac atgtcagcect ttgce

<210> 2
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> Col II antisense primer
<400> 2

tgcagaagac tttcatggcg tcca

<210> 3
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> Aggrecan sense primer
<400> 3

acagtgagct caggcttgcee tgta

<210> 4
<211> 24
<212> DNA

<213> Artificial Sequence

<220><223> Aggrecan antisense primer

<400> 4

gtgacatcct ctacacctga agca

<210> 5
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> GAPDH sense primer

<400> 5

on
Ju
Jin
Qi

24

24

24

24

_22_
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S=50dl 10-2038108

tggtgctgag tatgtcgtgg agtc 24
<210> 6

<211> 24

<212> DNA

<213> Artificial Sequence
<220><223> GAPDH antisense primer
<400> 6

agacaacctg gtcctcagtg tagc 24
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