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ing osmundacetone or a pharmaceutically acceptable salt thereof for pre-
venting or treating bone diseases. More specifically, the present inven-
tion relates to: a composition comprising osmundacetone, a pharmaceu-
tically acceptable salt thereof, or an osmunda japonica extract as an ef-
fective ingredient, for preventing or treating osteoporosis, rheumatoid
arthritis, arthralgia, Paget disease, bone metastatic cancer, or fracture;
a food composition for improvement; a use of a salt; and a treatment
method. The composition according to the present invention shows a
strong inhibitory activity against proliferation and differentiation of os-
teoclast which causes bone loss, and activation of differentiation of os-
teoblast, and thus can be usefully utilized in developing medicines for
safe and effective treatment of bone diseases or functional foods for im-
proving symptoms of bone diseases.
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Aoz FA5 3, 47] AN A & 249 Fugdolr},
£ 22 osmundacetone ¥ ole] oFFgHOE FHLIEE dL ¥EgIE=
T APy o e AR5E RAEH YT Aoy, B TAFPoE:

osmundacetone W& olo] ¢Fgtz o g 5]—8-7}‘3'5 & == 3u](Osmunda japonica)
£288 FEAROE EgeE 2 AV oY BE Ae 4%H 24F, A4

ES
& HES ZAE, oY B XEE AA Az *}%5}-—& 4=, AgPy o

e Bel 274 12E WAL ¥F L) FEL HA%E o e
Z9% e . ME galgos wE F4ate BT E(osteoclast)S AA
3te ZE M X(osteoblast) 2+e] W 2]2 9% < F(bone remodelling cycle)®] &
FE& T8 HAE}. o F59 AN 0o Fol o FH4Tgo] YRR}
WobAd chokgk w oE Ago] BAEY, HFMTe B3} ¢ A dHd
WEZA FFL EF0EF, Friel2ddY, #4%, dAE 3, F Ao ¢ F
A 5L E 9 Avt.(Kim JH and Kim N, 2016; Shiozawa Y er af., 2011; Singer
FR, 2016). | |

of FolN, BHEEL NITAXY AR WMo Faoh Y4 B FHo|
Aol Figol AdBre Bolxd fudr. Uz W Al Usg
ZaAAA 22 NEE 2/AY. Fd 2 =9 44 5 528 Fgo] Bun
ool s WuaA wASH, 2o} 25 JPoE AFL TIH: DR
ANE g, H2dE F3dS olge] FANNE Wy wMEst 2isn Yo,

A (A= H26%X)
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24 oAl mHE

24 A AN E/DHA L A EF(macrophage/monocytes lineage) M X7} 9H&
Taste A 71dde WA ol 2709 cytokineo] FY HEZ T4
(Teitelbaum SL and Ross FP, 2003). (i) Macrophage colony-stimulating
factor(M-CSF)7} 22 F&AQ c-Fmnse} ZAEsH s} FA X AFHITE0] Fastn
A Z&3T} . Receptor activator of nuclear factor-xB ligand(RANKL)o] I &4
A RANKY] ZAgst gEAxe E3e & FF 7l 2Assta A= &4
¥7} AEEA g (Lacey DL ef al., 1998; Lum L et a/., 1999; Sherr CJ, 1990;
Suda T et al., 1999; Wong BR et a/., 1999). (ii) M-CSF7} c-Fms®] &4%E
=89 $EAT AFAE BRK 2 PISK/At ARE Satd ZAsn Azd
(Mancini et al., 1997). (iii) RANKL(OPGL, ODF, TRANCE)3} RANK SA] 3}Z A%
AT 7158 ZAFY(Anderson DM et al., 1997; Dougall WC et al., 1999;
Kong YY et a/., 1999). RANKLo] RANKel Z<tabdl TRAFs 1, 2, 3, 5; 6 &9 TNF
receptor-associated factor(TRAF)E o] RANKS} Z & $tch(Darnay BG et al., 1998;
Walsh MC and Choi Y, 2003). o]F TRAF67} FZAE FAM 3} 7|5 714 F a3t
(Lomaga MA ef a/., 1999; Naito A et a/., 1999). TRAF6% RANKL/RANK 21 & 2 NF-
kB, c¢=Jun N-terminal  kinase(JNK),  extracellular  signal-regulated
kinase(ERK), p38, Akt, Nuclear Factor ‘Of Activated T-Cells 1(NFATcl)o] A& s}
o FZFAE F2, §3, 37t o] FoA 2t (Kobayashi N et a/., 2001; Lomaga MA
et al., 1999; Naito A et al., 1999; Takayanagi H er al., 2002; Wong BR et
al., 1998; Wong BR er a/., 1999) ‘
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A4 £4& Ad¥gd £ Jde FAE ZFdte Foldrh. 2 dEAHL kEol
bisphosphonate A@ 2} Fosamaxo]th. Z2 WollX] arachidonate thrtibEo] wi
= Ak oM E B AF7} o]FofHti(Lee Sung-eun,
1999). Leukotriene-B4(LTB4)= arachidonate®] ©A} A2  5-lipoxygenase
pathwaye] WAAFE Z 3dlvbo]lth(Ford-Hutchinson, A. W. ef a/., 1980). Giant
cell tumorolx] 9& Z+AMMTF(interstitial cell)? (4332 5-lipoxygenase
AMRES FIANAR ZFAETY 9 FAHS FHATIE Adoer R
(Mundy, G. R. et a/., 1993). w == ik A LTB4E Fo5H, W FF7F
Z7tate Aol BAEHIE &k (Bonewald, L. F. et al., 1996). In vitro®t in
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vivo TN LBt FBAE] A4S Z/MAN W F4E SEdvis A7
ADRT QH(Bonewald, L. F. et a/., 1996). ojo] ula}, LTB4 & A=A A (LTB4
receptor antagonist)So] FohFFE AFE 9sto] Ho] At ST AT

W 23 F5E 2RI AAstE b esta 2ao,

ek olg, 71E BUEE A2Ae FHE&3 w7t ofptE A9 A8
of 2R gFo2 Eostsd & Aozt I Avh. Fosamax® Fo BAgoz
T % ARG, A &4, T &4 AZsgdEF: 5% 4™ Feol da, B

5, B4 B9 2ago] 9ok, wulel2(Novartis)
Aclasta(zoledronate)@} dzto] H(Eli Lilly)9 anabolic X & A2 parathyroid

hormone€l Forsteo®} Forteo(teriparatide)™ @I+ Fo} 7FAo] YT HHA

Abgol oe g oltl, =3 Forsteo/Forteos °FE mululg fxp oJax 2
T, 1785 (hypercalcemia), — AlFA, A VRS

(hyperparathyroidism)™ 3}AE W (Paget’ disease) 59 tirld & AFE, =
Aol dZe|lyxAuelA &4 F7F(unexplained elevations of alkaline
phosphatase), WAHd A8 &, 5% 52 & Aold & FolAE A2 &
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a5 £ wee E g2 244 94s) dse, 2 ude

<74> ~ mu|(Osmunda japonica) FEEo] §EHEoE FAHE 20FF, FviE
2 BEYE, BEEF, FAE ¥,  Hold 2 SHE o]Fo|7 oA d9d o=
st ol el F A3 du e S AEE ZAEES ATTT

<75>

<76> 2 ougo & & 5A3E gy Yk, # 48e

<77 1H](Osmunda japonica) FEE0] FEAECR drHog FAHE FUF
Z, FrlEls #3 Y, #4dF, dAE ¥, & Aol E FHE o] FoX oA
Aeld o] 3l ool & HAE o ke VS HAES ZAAEE AT

<78>

<79> 2 ¥y & & 548 4357 Hstd, & dHe

<80> IFohEE, Friels #d9, #d%, SAE ¥, & Aol ¥ SHE ol F
oA FolA Aeld ol ) o) F AF o} EE X84 A Azl AL
25 Osmundacetone = o] okstH oz FHE715%r de] &8 AFrt

<81>

<82> 2 oago k g2 5EAHE 945y Y], & ¥He

<83> Osmundacetone W& o]9] gz oz FEr7t5d Heo FEFE olE 8=
e A Fosls RS EAOR e FUTE, FUlHA #EYE, #EE, J
A W, ZF Aot 2 BH=T o]FofF FoA A"HE o= Fu ol & HE
A5 WHES AT

<84>

<85> gol o 545 d4dstr] Ao o

El 3 2
<56 noieE, FoiEs BAEY, BRE, A B, T Aol ¥ 2 ofF
ol AEg o= s} ool B AF o i A2g AA Az A

¢ 8| (Osmunda japonica) FEE9 55 A3},

o
2&
XN
f

<87>

<88> - B 2He = g8 542 244 Aste, & U

<89> 28] (Osmunda /apomca) Zzgo SFFL o] VAT = A T35
e AL 50 3 TUFF, FriHs BEd, 3%, dAE ¥, T do¢
2 2AZ o]FojW FoA AdE oln st ojde T A& Az AHE AF
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<93> 2 9L osmundacetone EE 09 ¢k H o T HLUlEI AL FEFARO
E XIFste FUFF, FuiH: #EYG, #EE, AAE 3§, T Ho|¢ 2 TA=R
o] Fol TollA Mg A 3 ol F FF o BE a4 gy x4
& AFso.

<945 I

<955 = o wE ] oed ZMHEL osmundacetoned fEAgRoZ ¥ &S
T 2AEY = A, FEHE22A4 osmundacetone® TFAHE 2AEY F
T 9o, = FARAMECZA osmundacetonee] FFHozw FARE mAJE
TZ AT,

<96>

<97> 2 A ACA £ ~& EX¥3l=(comprising)’ o) fele
(including) =& ‘522 3}=(characterized by) & HY3d <njz ALy
o, B 29d @2 248 T Ui oA, FAHeR AFEHA @ F71H
A T AR Ee Ui i 5 dwiAEA &ed. I go] ‘B A=
(consisting of)’ ol BWER 7| A & Z714 24 WA T MHE =9
At AL owdct. go] ‘DEHomw T3 #=(essentially consisting of)
o, 2B EE wiel Welel glold, JAE A E£E wie} gl oe
7R EAd ddAoz JFgE A ¢E B EE WA 5L 2¥3Y
NE AL gHgn

<98> < Osmundacetone®] +Z% >

O
<995

<100> Osmundacetone2 CioH 0058 #A}21 (A 178.184Da) o2 TA & | Aghe]
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<l01>

<102>

<103>

<104>

<105>

FEEZHE FHEA
Kol
=1

Zt= Hog He

buten-2-one = IUPAC ©]|& 22 5,7-dihydroxy-2-(4-hydroxyphenyl)-8-[(2S, 3R,
4R, 5S, 6R)-3,4,5-trihydroxy—6-(hydroxymethyl)oxan-2-y1]1-6-[(2S, 3R, 4S, 5S)-
3,4,5-trihydroxyoxan-2-yl]-4H-chromen-4-one & 2 - £&|0j | A2 T &=
Mo A e 4] Aoz EATL.

Osmundacetone& ™9 Pl= R|EAHSH A7 Bl AA=SE, A54,
gy, BAEAE T OEE AAlA FaElEie tdsitieE B S wgoh (R
TSCA: Not Listed; CLEAN WATER ACT(CWA): Not Listed; SARA313: Not Listed;
MARINE POLLUTANT: Not Listed; RIGHT TO KNOW LIST(NEW JERSEY): Not Listed;
RIGHT ~TO  KNOW  LIST(MASSACHUSETTS):  Not  Listed;  RIGHT ~TO  KNOW
LIST(PENNSYLVANIA): Not Listed; ILLINOIS TOXIC AIR CONTAMINANTS: Not Listed:
CLEAN AIR ACT(CAA): Not Listed; DHS CHEMICALS OF INTEREST: Not Listed;
CALIFORNIA PROP 65: Not Listed; OSHA: th Listed; CALIFORNIA PROP 65 TOXICITY
TYPE(CANCER, DEVELOPMENTAL, FEMALE, MALE): None; OSHA HAZ CLASS(CARCINOGEN,
CORROSIVE, FLAMABLE, REACTIVE, TOXIC): None -5).

B oatgjo] M Eo| ¥EE = osmundacetoned 1 A R G, wiEz EA
dstr oz FHEBI/ET Fo FHZ ALEE £ Qdu. B dHo A st on

s&7tsgt ol Ay oz HEHI AdoA Foid o, FAHo= L 27
2 =!
[&

AU
2
2
-
[q]
O
o
(@]
[N
~—
=2
©
ol
ob

7] 2 ATk, A7 F712HL old AgtE &
AL olUuh, TAA, b A FAA TeAA, Frk2il, TEA, Tad
2, 2abt, EZaomolER, .

7] osmundacetoneS Aoz FAME AL FE Y, FAEAA e
gAY % JdEed, dAd24 E2P osmundacetoned AL&3E ZHLolE 53
8] 7} (Osmundaceae) 2 EoA g8 AL £ ok, 7b vt stAls ] e
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2 7 At 4G gAY dze gE2, dxERz 322 £HE, ©Y
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Ee, HATHOR Folals Ao E wnlo) oFstd 2AZE Aftd H7
T4 A} @7 FAA, ANFAA 2 v FAA) dez A BA D
o] wel ARSE 5+ Aok, v FaAe ASols wEaAl diFsojop 8y
selgfol W AFF e WMAYEY o@o=HEY BRI Hojof Grl. Falxle A4
H3d FA o2 old FANAL oy} B, oy EL(dE o], 2

AE, T2 292 2 94 ZYdgd FYUT T), )59 TFE Y/us

AT A AnA, Z"A, 2AA, AA, L&AA, F2epA,
RMEA, AoAEA o FeNrt TP, ArldA AR & ddA 2/
S FAaAHoT IR Foste gt zAdEd FHE Fad go g449%e
Uz deEHEs AE guidd. od3dd, 2 ¢ oA 24ES FAE A
o2 Azxse olE 30A01AY Tt FAF vhER AFE JPEA @A (prick) 3

A g7 AFHor =xde WRoR Fojd F Ak, o AFL At 3
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Edition, 1975, Mack Publishing Company, Easton, Pennsylvania)ol 7]&%o] 2l

SUFAAY] A, B Ao uwe AlLEE e HEE 34, oS
Y, USIE2LR2ve, EYERZIRoagqeE, fIZEzHEdZIR R
g, osteA ke O AP 7AE ALEEY, V1t W EE ARV|ERE
A2FE 2zZde] FeR HYsiA A2g = Uk Y dlo2Ey Ae Feok g
Ae AFE F& dIsts BEE AT AAYE + do. 45 29, 597
EE A7l AHgEE AgY A 2 JlEAE SEE € FEQR e AR
I FE A B VA £ EEES FHEEE AYeE £

7 % dgdoz sgHe gARe Bed B2ue s e Al
Zung & 4 9lth(Remington's Pharmaceutical Sciences, 19th ed.. Mack

Publishing Company, Easton, PA, 1995).
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o Bgg F=2% 7, l«l [Cpe B3 AnE Yepdtt, = 4BE FSAZS} =

AT ATAETESL TEuFE osmundacetoneo] FAlol FTAHAE E3= A
stm Z2EAE £3E ZAste 5ES A 2H4S e

% 5% osmundacetone 4 ZEZAETY 0N Ao mixle d3dg &dstr] 4
8tod, osmundacetone® ATF F A€ BEHEE Faste 0N ZRe I 2

B}E e,
T 69 osmundacetone©] RUNK29] wH&o| m|x|&= Jg& stz #1314,
osmindacetone H2)g T 928l BEFL £esto] RUN2S 23S AT AHE

Jerd,



WO 2018/062895 PCT/KR2017/010822

<213>

<214>

<215>

<216>

217>

<218>

<219>

<222>

21
(2o 2AE A% P
o5t B W A uw
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Aello]l BARE AL ofUnt,
<AAld 1> APy
¥ <7 = 2 X1 o H 3] O = ul FlolX A= al

1 H](Osmundae Rhizoma HE+= Osmunda jaéonica)-a— A4, olE olAE o E
(ethyl acetate)?] £M4=Z FE3 F, o & olAHE —7‘*%5 EA F=3)& HPLC
2 7MY Egog ¥, ‘

TAHeR, 1B FEEL FATAA AFH G 1H] 200~250g& A Fo] Ao
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4N F&F F, B 3508 FE Hubst 2470 <
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g A
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£ H2%e) DNSOA =9 F 22 H4

AN
stged, o o A wigeE F£EE tEF 7002 st d¢ FE2E Y £
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Ao @d HgEL w8, FAGD, HAVTHMNR)IZF AFEHM)R 7 7
2o 59 3722 #YsYUY. EA-2 BB T AFES Bels] @
$ HPLCO) 2 E 10| vtehd wisl 2ok EelE $TE F, GFAE 2HA

g4 YeElYEs 22 osmundacetonel Ao g ALY o< A 2> 1), B

H] 22 B9 A EAHA osmundacetone? T A<l NMRJf]- MS &4 Aate usa A

e~

'H-NMR (700 MHz, methanol-&4) §7.52(1H, d, J=16.1, H-7), 7.08(1H, d,
2.1 Hz, H-2), 6.99(1H, dd, ~7.7, 2.1 Hz, H-6), 6.79(1H, d, 7.7 Hz, H-5),
6.55(1H, d, J=16.1 Hz, H-8), 2.34(3H, s, H-10); YC-NMR(175 MHz, methanol-d4)
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§ 201.7(C-9), 150.1(C-4), 147.1(C-3), 147.0(C—7), 127.9(C-1), 124.9(C-8),
123.7(C-6), 116.7(C-5), 115.4(C-2), 27.2(C-10); ESI-MS(negative mode) m/z 177
[MH]; ESIMS(positive mode) m/z 179 [M+H]', 201 [MNa]',
<223> [ 1] ‘

EA-2 fraction HPLC separation method

Mob‘ile“phase‘ A(O.dS%N‘IV';A’ in H20)% B(MeOH)%
0 min 80 20
20 min 0 100
30 min 0 100
<224>
<225>
<226> Z.M
<227> MC3T3-E1 MHEE& 4 HFY ZFHE(Subclone 4 murine osteoblastic cells,
#CRL-2593TM, ATCC)®= 37T, 5% CO, ZHCo 2 o-MEM(Minimum Essential Medium
Eagle-Alpha Modification, #LM00853, WELGENE, Seoul, Korea) ujz & o]&3la uj
Fs3h,
<228> HaCaT UZF ¥ Z-2A A M X (human epidermal keratinocyte, #ATCC PCS-

200-011)= DMEM(Dulbecco’ s modified Eagle’ s medium, #DMEM-HPA, Capricorn
Scientific, Ebsdorfergrund, Germany) WA & o|&3}o 37C, 5% C0, 2o uj

FEATE, NIH3T3 wf$-2 o} AdfolM X (embryo fibroblast, #KCLB 21658),
RAW264.7 murine macrophage(preosteoclast cell line, #KCLB 40071), HCT116 13t
A4 (#KCLB 10247), PC3 U7+ HYAM Y= A E(prostate adenocarcinoma
cell, #KCLB 21435), HT1080 217+ 41§ 3 A E(fibrosarcoma cell, #KCLB 1121)
3 BI6F10 mh--22 b4 ZMF M ¥ (melanoma cell, #KCLB 80008)& =M L F &3

RECTIFIED SHEET (RULE 91) ISA/KR
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<229>

<230>

<234>

<235>

<236>

<237>

23

ol M Tulaola, DMEM ¥R S ol &3te] 37°C, 5% €O, ez wigatqlct.

AGS 1ZF M (stomach adenocarcinoma, #KCLB 21739), A549 A ZF =
o2 M ¥ (lung carcinoma cell, #KCLB 10185), Caki-1 <17t A<M ¥ (kidney
carcinoma cell, #KCLB 30046), T.24 AZF wFFdFME(bladder carcinoma cell,
#KCLB 30004), TC-1 P3 HPV-16E7-2& vh¢-= HAI ML, MHC class [(2fdistu
Aely wg AF)= RPMI(Rosewell Park Memorial TInstitute) 1640(#RPMI-A,
Capricorn Scientific, Ebsdorfergrund, Germany) ¥WjX]& o]&3&}o] 37°C, 5% CO, &
2ol A Fakaiet.

A AWAME-FH FHPE7IME(adipose-derived mesenchymal stem
cells)Ql ADMSCs(CEFO Bio, Seoul, Korea)T CB-ADMSC-GM(CEFO Bio, Seoul, Korea)
WA & o] &3t 37°C, 5% CO, =30l whstict.

ozl o] xbulo
THEE 5-8 FHY 3 C57BL/6 vl-¢29 gEE 2 A4l Ry +
@6}%13}. wol A Z&E AAT F ANLE 4|44 (PBS; # CAP08-050,
GenDEPOT, Katy, TX, USA)eol} H #3191
z} wio] & ¢S Aosiil, ETE 25G b8 AbgEte] A fA % E
2] A Hl %] (serum-free a -MEM, 2 mM olg#r)olel gl Ec}olM EA
(ethylenediaminetetraacetic acid))2 Z2 A8 tH(f lushed) .

f
Mo
p

2
o
ofp
>

Labogene 1248R (Labogene, Lynge, Denmark)E ©]-&3}od 3,000 rpme] &%
3 B fARYsY FFAZE £ e ARG sl AdHsE. 2™
T OFAG 8 Y FFAEE 6 Lo BEZF Bl wi(LSM; # 50494, MP
Biomedicals, Santa Ana, CA, USA) 9ol HAA Eti 1,600 rpme] £=2 20 &3¢
A e et GHATLE Bttt

Gl T o] Wiz wtlol ¢lE] o] ~(media interface)oll X +AHUL, ¢
A3t q-MEM ¥l (10% A°celo}d A (FBS; Capricorn Scientific, Ebsdorfergrund,
Germany) 2 1%(v/v)el FAA(100 U/mL Y2 G(penicillin G) Z 100 mg/nL
~EEnlo| Al (streptomycin) EI)E 37°C, 5% (0,9 7oA 3dvic} vix g 2

o} = ulFatgic.
mEAze) BaE 23187 da), 46-2 Selol=olA well F 0.5 nle )

oA 1 % 100 AExE dZTAHE —E"ﬂ?_x}?l PeproTec(Seoul, Korea)oll»] vl
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ol A

| efFsiict. st &
2 o944

M-CSF(60 ng/mL)¢} RANKL(150 ng/mL)2] &zl 3&}ol
et PAMNE/GHAANTE FTAE v} Zo], 69 o] A= vy FIAT
3] 2= At (Gurt er al., 2015).

<238>

<239> Lyl M o) 2 3l x o] = o}
48 A(well) Zdole W % 1x10°9 C57BL/6 H =245

marrow mononuclear cell)& 7|8} 2 WHoz FH|g%lal, .5><10494 MC3T3-

G 2 100 mg/mL £E

Az et 10% FBS 2 1% A A (100 U/mL =Y
T, 5% C0,o) 7oz 3

3 A 3 (bone

<240>

El A€ =&
AEno]A)E X3S 500ul a-MEM wiX]E o] &3t 37T

g wAstE FFujgstat.

d 7tH o2 A&
£33 2} (osteoclast differentiation

=2

<241> HAd Yz HAEE FGSAME
factors)Ql M-CSF(60ng/mL) 3 RANKL(150ng/mL)3} ZZF A X E3QIAQl olxrzm=21H
A o] E ( B glycerophosphate)

4F(ascorbic acid, 50pg/mL) 2 10mM BSYHM=2FE 2

b A wFstiTh. '
242> 24 "z MEE AR M-CSFRr #Hriste aidd

Osmundacetoneo] TZAM|E} ZFM IO 3o v|Ae= F&FE A
ZYolEd EF% T 1¥94] osmundacetones 10puMe]

ol
off
b1
u
0%
oX,
R
PN

X
T AE] Fesigint.

243> Osmundacetone& 2§ %4 o)
A3 AFERAH 7] ol BF 83U FTRE ZIAX AR Fod
d 74A] ekt
24>
<245> T T BA
<246> Ay F Fa A in vitro HFEAE R} 3 (osteoclast-mediated
degradation)®] HZF# Z74& Osteolyse TM Assay Kit((Lonza Walkersville, Inc.
Walkersville, MD, USA)E Al8&d A)ZA A Ao we} #3a+ct
<247> o] BAHLE wZAFE F4+ EF(lacuna) WEQ F&HrH 3l T (natrix
metalloproteinase) &g AYH oz &A% 4 ri(Delaisse et al., 2003).
<248> A, Aviek 2ol IR 2 X 10° ol BFAES AY24-AT
788 96-4 OsteoLyse TM Al

Z &7 (europiun—conjugated collagen)©]

=
W% Eelol o) BF3AT
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<249>

<250>

<251>

<252>

<253>

<254>

<255>

<256>

<257>

<258>

<259>

25

M-CSF(60 ng/ mL)&t RANKL (150 ng /mL)el &2 &teol]l Z+ well Z 0.1 alL9
AAFE o -MEM QFollA 37°C, 5% C0,ol Ao 6¢ ¢ v, 2 % BF 3
Aol Wiz E wstsin.

A3 FFAE 750 g Aol €S A5 Y, 68 Ao wiAE
WA 8 osmundacetoneS TRAP A0 ZHE VL [Cyp T2 H7}ec.

dagt S E M X o] osmundacetones 3UZE A 4
10pLE #H3t Fluorophore-Releasing Al2Fo] ©71 F H# 96-d€ 4 o]
of 21, ®sid FAL A% BAR FFSE FF SAH7I(time-resolved
fluorescence fluorimeter)$l Wallac Victor (Perkin Elmer, Waltham, MA, USA)E
o] &35t EAsIUTE. olw], 400u F2] =7] A Fol 400n %o A HFH T
340nmoll Al o 7] (excitation) & 615nmoll A WE(emission)S o] &3t &A%,
F AZEFE®L AstA] e P2 iy osmundacetone?] EAol w2

=
T AT G vlES ANFozA A, AE DNA o8l skt

2ol ZZAE B3 vprie S BAs] 9, 3x10° MC3T3-El
NEE 2t wellBd o}2=22HAHE0 pg/ml)3 10 mM -2 E 20| E7F
H A3 o -MEM 10 mL3} A 100mm wF Z#o]Eo)| EF8lGTt. olo] 50 nMe
Osmundacetoned 7} = wlH7FEa 37C, 5% CO, Wik oA 21¢ &<t wiekst

of o) 3-4 Quich WA S B
vHAA glol WFHAAT, ZEALS olsl wFae

Z o]&3le &g F, RUNX2(Runt-related
transcription factor 2) ¥&d& 430k, & 0N &8 & —5'_—*—13}71 Ash oy
ool-g AHs AL DNAR AH3stAH T '

gade 125 % EZn|dldED 2 A(polyvinylidene-Tris gels)ell A
SDS-PAGEZ. B218}93 1, PVWDF(polyvinylidene difluoride) ol HA7|dEFS F3ll
o) F A AT},

A7) e A {E o4t EEFHAUL, anti-RUNK2(DIH7) E7 HEEF
2| (#8486, Cell Signaling Technology, MA, USA) T+ anti-OCN(FL-95) & A (#sc-
30045, Santa Cruz Biotechnology, TX, USA)% ol &35ty AT, Anti-HEl 3§
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<260>

<261>
<262>

<263>

<264>

<265>

<266>
<267>
<268>

<269>

<270>

<271>

26

A} (#M177-3, MEDICAL & BIOLOGICAL LABORATORIES CO., LTD., Nagoya, Aichi,
Japan)& W& 7|Eo =M o]&35kqitt.

5 Ao dMld W= ZAed gehdsd HAE 7] E(enhanced
chemiluminescent detection kit) (#EBP-1073, PicoEPD Western Reagent, ELPIS-
BIOTECH, Daejeon, Korca)® o]#3te] 7hr|gsbqict.

ALP 242 Quantichrom ALP Assay Kit (Bioassay Svstems, Havward. CA.
USA)& ol -&atod, AlZAbe] Al wpe} ZAbeqict.

ZeEE A, 3x10° MC3T3-El MEE 7 welld ob~2282H(50 pg/al)
10 M B-Z|AZ2XLHOES £33t 100 plo] &dst a-MEMZ 7| 964
o] Eoll A wiFat3ith. o]w, osmundacetone(10 uM %ll 50 u)& #H7F =& v
sgla, A 349 BAoz AU

ik 1445, AlE EEA ALP &4 oz Qg v A E By F=A
ol E7|(Molecular Devices, Sunnyvale, CA, USA)E o]48te] 405mmel A
AT Kin et al., 2016). AP 49) % THRE 4 PEL AP AT
ALP &35} A2jstA] &2 T AEe] AP E4& vlustd el Slc).

g we

o

iz
=

=
=

B (apAFo] = @ Hp Y
T E ok
6~85% T2 C57BL/6 vh¢29 AZdolw (tibia)ot HE 2 (fenur)& FT4
oz dAstn %TH\ET—; syringe(21G, Korea Green Cross)® F & o3 33}
tt. Z5AEE  sodium  bicarbonate(2.0g/L), streptomycin(100mg/L),

penicillin(100,000unit/ml.)& E&35= o-MEM 8% (Gibco BRL Co.) 500 pLol %
3t 48well plated] W¥F3}al, triplicate®® assayE XU Tt. oA
ATAZ BHTALE EF50AAQ RANKLTY M-CSFR H2]8l® 527 o] 3}
FAER Z3tE At

2) SFMsE B3 o4 =X

2-1) A& 2u]: e d4 F=FE
o] 1.3 Fdg oz AZ3T. FA-2
2 #& AAe FE5E& T 70%% o/dsto]
EREEEY

123 ‘%—8—<‘*]@ﬂ 1>

=
B2 Hawo MO ¥d F EA-
;%5

=
g4 FEE 599 70%77}21 2

EA

i
e
rr
50
At

e
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<273>

<274>

<275>

<276>

<277>

<278>

<279>

<280>

<281>

<282>

<283>
<284>

<285>

27

2-2) A8 Fo: ANage EFAE i ASFEE 1:20(v/v: 81 500 plLI
A& 25 pb=E X]ﬁﬁoi g lo Fojsta, wixE 2-3Y Aoz wAEG.
2-3) AL 23 FA: AIAILE TRAPLZ AN TRAP-%A] ChallHl T
2 A3}t TRAP E4 &N 7]AQ) naphthol AS-MS phosphate(Sigma N-4875)

Smg@ WAkl Fast Red Violet LB salt 25mg& < 0.5mLe] N, N-

dimethylformamided] *=¢) 50mM tartaric acid® E&3d= 0.IN NaHCO; buffer

gg

solution(50mL)3} =3k, vES-Al k2 ALE A7pA] WA
ZTAZE EIFAJAAE Xt A A 74 sgs =, wiAE A
&3 PBSE Mg ¥ 10% formaling E e PBSE 2-5% F<F nASUTH o
ethanol @} acetone?] 1:1 =ggMoz 187 uAS, AZFACE. 2A4H A
T TRAP @MgRoz 15 #3F At PBS® AHe §, Az 94 HAEE

Aoz aset,
WAv|A Aokl A RAP-FHAE F, 27 o]l 9
= BR&D AT 2 AT, 18 2529 3z

ZT tu] 50% A B=F [Ce2 AAFsU ).

R
=2
e
)
fﬁl
9

rﬁL M v XY

22z S 9 Sl ozl 84 10y E2)

1-1) A]& F4]: Osmundacetoneg Alfa Aesar, Thermo Fisher Scientific?l
A Fdste Hawe]  DMSO(dimethylsulfoxide)ol  &3la3ltt.  Fosamax®
Cayman(Ann Arbor, MI, USA)ollA FA3le FHAFH i SFTol &alstairct.

1-2) A& F9q: Osmundacetoneﬂ]- Fosamax: ZFAE ®lg 3 2HE
1:20(v/v; WA 500uL% AlE 25ul)o= HAEEE 27 1, 4, 7, 10uMe] HES
A& oz vzl Fostn, wWiRE 239 AT WA

1-3) BEAE B35 &4 <gArd] 1>9 8.9 WHORE £33

li
38
o

HelZd Alokol Al TRAP-AAAME F, 27 ojate] g 2ty MEE ISAE
2 BAST AXY £F =AY, Osmundacetoned FIAE B axE=

W2 o) 506 AA FEE 102 ANEAT

10 Aﬂ 5515&)3 33:0!
<A Al 1>2] 1.9A AzF DA EE FTEL MIT assays o] &3t
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<288>

<289>

<290>

<291>

<292>

<293>

<294>

28

ATES 1 X 10° cells/welle] =5 & 10% FBS(fet.al bovine serum)7} A7}
DMEME 2 &3}= 96 well plateol A 5% CO,, 37TColA vl & osmundacetone

gl

e

AEelRo] Arstm 244 2F wlkstdct. 2 & MIT(0.5mg/ml PBS) 10012 &
g &, oA7F WEEtATH, I T 2 wellol A WX =2 AT 100pLe) DMSOE
7haklth. 1083t Wl & mlela2EF#olE 2t (microplate reader; SPCTRA MAX
340PC, Molecular Devices, USA)E °l&ated 570molx F3=8 ZHaA. &
T AZF AXY $£2 Y= NE2A stgre] 2oz AAED L 339 A
o2 AAAAE A5

M E 228 (%)=0D550(sample) /0D550 (control)

uio‘;i

<AAld 2> AgAd5
3L & o] =) Wl H3 glx] 3lo
A7) <AAd >l A ZE unle] FE2E, BEEN REd i‘rfﬁ%g 3z
M Fo]HQl HAAQ TRAP assay(tartrate-resistant acid phosphatase)E& o] &

st StEAEA AT T2 L BEAe & FAFUTH

Aol 1H] FEE glo] EFFAAAT A7 #)3 2ol ALH Adg oE
MEZE P4t ole gixxezn Ze B9 mH|Y & FEE, FA FEF,
FA-2 £38E&E 9 ogsmundacetone(l0uM)o 8 A3t FolAes SAHZZ(uek vz
o 1H FE2E3 FIHFIAAA EF HUbsHA] %2 &) I FAsH A I AEQd A
et FEAE FAHol AAs] AAHNE #3 oflgt, FAANETY AT F7}
Ho2, AIANE HAFAEL FAE A3 AA=Ho] Mz FstEst ope
A dAAAE v Z AR FFHAT. 53] osmundacetoned AT g 79

=
OuMs oA S+ a3 QE7t S5t g8ste] o3 AEZQd FEME
o] 95% o]AF Ao A3 AdAE Ao=E vebwth. Osmundacetone
pME AHEg TolAeE Ads AL FAAHAo W FAdETol gt o
F7F HAth. Fosamax luME AHlg & IA] Adig sEAE7r A=A &
Az vlte] £7F 4Q 29 osmundacetone 1uM HAF3 sSAE L=rt

rr
—
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<297>

<298>

<299>

<300>

<301>

<302>

29

HEo] gIFAxe F4 2 &3t A4 4 8 T&3IFY. 1 29 =
3o A &olg 4 9)%0], osmundacetone(Alfa Aesar, Thermo Fisher Scientific)&
WpMsE=2 A ZAdes 59 G383 AE7 FAsn @5t ofsl] Mx
A BEZAIER F83te Yol A9 ¢z o A 5 9] ©. 5 TuMs=2 Az H4
o= ¢F 3-40% AAFE Aoz Yl tH(ICe=-8uM). X" IYFTZF ABSAHZA
positive control® AR H Fosamax(alendronate)gl [Cso= ~4pu Mol T (= 4A).

Osmundacetone©] A3

&

R3E 44T ABATY B E5 )5 oAlshe

2] sty s, A7) 10, FESQ 8uMe osmundacetone EA| oA A3k 3}

SHEES o|4T T FFT B4E THIUH.
Osmundacetone& <HAle] 1> 5. Wiol] A3} 16 sEoNA A5S 3=
AXe T FF 715 AYUHA &2 FZHEY 58.7£13 4742 A AE3ATt

2. Osmundacetoned] ZEFA| X9 A3 9 EAXE &3 A& &2

Osmundacetoneo] WZAEL] B3 E AdAan EAo ZIAL 232 &4
sale 58S /HA T dER ZAVEL Y8, C57BL/6 kAR RE £ E“‘%”kﬂ
3 (bone marrow ‘mononuclear cel )} ZFME HFAMEQD MCITI-E1S 48€(well

ZoolE A B 1x10°9 F4A T 3x10° MC3T3-El AX 25z FEujdshelct
TZufoksl FFMEY ZIFANE AFAEL F STFHEe] GdFAE/NAAL AlE
A EZ= M-CSFe} RANKL &A1 &toll 6-7 & olWol] A% o dZAEz #3153

AABFH=E 4B, 0s). wt ,
Osmundacetone 10 pM& Fod3 A3 FFuld 7, 14, 2145 ALP &4 o] 2245
2ol 9t 3 ALY "lwste] 2zt 104%, 111%, 95%FA] osmundacetone 10puM F<
T GEujdst 2T AT ALP EAdstel vluste] & Aolzh glole.

Osmundaceton< ZEH X EA 2 A 3ol JJr’*‘HL.«] 23ol dis Ak
3 A3 24 JeETE. Osmundacetone 10 pME T8 F sdAjd sk 3}
FAXE S48 Al v 2FAEE AFHHoz FAse AoR YERET
kA A 3FH E(preosteoclasts) 9 AFZF A E(preosteoblast) ] & 58l ol 4]
Uebd vle} ZHol, osmundacetoned FFEde ZIAMEL A 9 FAde AAZ
q& HolA AU,
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<304>

<305>

<306>

<307>

<308>

<309>

<310>

<3il>

<312>

<313>

<314>

30

olg1d AE v¥lY 2 Z, osmundacetoned FAlo] HIFAE Este AAsa
X 88 7k AS AP,
hxzH o2, Osmundacetoneo] EA3IA] A AS, AGFAE P A2EA
¥ FEuE 7 Y F, AIHE 2 ZIAET BIAAY A stell A S E et
z A4 9 waE ASHAD (S 8, PRUZE).

2oy Bae BBAEY Z7)E ZZAL FA sl 4A 25D was
o tha Agred, ot RTALYG 2BALY FE W 349 AT U

4 22 WFAA TAF AZE H-CFTHE 23ARR 0] 831517 WE
of NAAZ/AIANE AT AZE FAE As5A A gdH= 8B

ZgdHor, ol& F3) osmundacetones FHAH LR FAlM HFITHE &5+
oo
o =

AAetr xEAE £t 43ste 5ol

3. Osmundacetone®] ZZFAM X 23 ALP%} OCN A 71 a3 &<
Osmundacetone®] & A F= 598 H7s7] A&, 2FANE F-3
/27 @A vl 9l ALP(alkaline phosphatase)d AL Z7A17]=2 RS

S=9

o
1o
PN
N

18
o

AA
[E 2]
MC3T3-E16]l A osmundacetone®] ALP &4is}e] &A%
% Activation of
ALP activity
Compounds
10 uM 50 uM
Osmundacetone 115%+9.4 279+ 6 1
Parathyroid hormone—felated peptide 138+19
a
A7) ke 3We] S8EQ 49 meants.d.o|th. 7] +E P<0.058 e
Aol 2344 3282 33 Belo] =(Parathyroid hormone-related peptide)E %
Hoizzo gl
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<317>

<318>

<319>

<320>

<321>

<323>

<324>

<325>

<32§>

31

A7) F 10 yeERd "kl o], osmundacetones A ¥ FEAHE FA)
MC3T3-E1 AlZLollA o] ALP A4k mldald iz AX e ALP Aibel =l& &8}
A F7E A

Osmundacetonee 71& &X18 E&A(Lyu et al., 2008)e] ZAztol] 71A4€ =9}
G2, 50 uMe] E el ALP ABAFS 279 £ 61 % AFEBFRATHP <0.05). -
FAEe E3t AAe] TAGLe] MC3T3-
El AEe 98 AP RS 771 23S 2300, 23429 Jd24Ax AT
AE 10 pM osmundacetone ¥ FFAE L ZFA I digr E3AA TF Y
39S W, 62 Aol A& FFAEI A AletAE A3E BYTHE 4B,

0s).

rW
H

t] 0] osmundacetones F& 3}

2 ¥ opsmundacetonelZ X T MEE ZZME EFAAR] & sholA
A

ZZAT 9 ABAE ATFAEY FEHSF F 7Y
osmundacetoneo] AP A Eeol ALP E49 4 A A HZA x
of s Ztzh 104 %, 111 % B 95 %olaL, ol FEsE AZAZI 9l W &
2 % A8 g7 A fArEgitH(E D

w2t A osmundacetone< Z*‘*i]i B3E A5, olek FTAld FIEAME
238 dAse 88 ®FATIH < A

Z9 v-ZgA wjE"”k A ¥ (noncol lagenous matrix protein)?d OCN2
23t (mineralization) A EE Zo] I A|FeARE, F MC3T3-E1 AlE
B3 95 3 219 Ao wdo] 7 Frtste Aoz HuHA%(Young ef al.,
1992).

ZEAE] 2% 0N Aitel e osmundacetone®) E3}
MC3T3-E1 A|ES 50 uM osmundacetone &) &holl w3} ct.

28l BAol up2W, osmundacetone F & 1493 21d6] ZZ AR
3 OCN A4do] AYEA &L &4 iz MEe vlustd 242k 2.99 1.2 ¥
7hak Ao 2 YeEtSTHE 5A, 0s).

o}l 2 E3 osmundacetoned ZEFAEo] 2% ON Aire] @A F7HE 27
o fxste AE Gt

AZZAEY ADNZHL FZulEFo AT, osmndacetone= OCNe| A4tE

z7)d ZIMAZIEA, FFAZY £3E JAstE THLE FAUR(E 5B, 0s).

rlr P
JE o

&

]
BN
>
Z
ol
ok
X
(e
%
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<33i>

<332>

<333>
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<337>

<338>
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Osmundacetones FH 83| & FFMYE FANA, 23HEY FSAX &
At A stell AT A WzT ZIATE, 789RYH 25T T 2197
osmundacetoneo] M@ FFuld A ZZFAESS FAT FE74A 0N AL
z71 FEsH ST E Ae RYFUAU(E 5B, P.0). olx SITAEYY A
SR ofste] 0N Aake] 77 27l =9 Aoz Algdn

FUEFAE, ZSAE B3AA glo] AT 34 URE AXFAEE 92
AZ glo] A Z2Axe] A9 vusted, 14 43 2140l F2AEI} &A%
¥4 HEzT AlZe FE7HA] 0N Hate) dA3 F71E BT

olgid Ade, REAE E3AAV gl B, FF GUATL £ AT
gdEMEee] Jaago] ZZHEAML ON AL F7kd 7joded 7S A4}
st

WetA  osmundacetonee FHIHE BFE AAFUAM ZFAHEA ALPY
ONe] 23RS F7H7l= 588 FAste AL &A399

° WE =7l &3

T 22 osmundacetone®] FFAEQ Z7] £3F vlA 2 RUNX2Y #HHE =
TENZIEA T FAdTt. A7) RUNK2E ZSAE)A ALPY OONe| AALE: A=F314
T B4E I AARIARE gl olvh(Phimphlai et al., 2006).

Osmundacetones gk MC3T3 -E1 AM|X 9] RUNX29 w2 Heg|5xr] ge o
d iz vuslde o, 59 F 79, 149 2 214 42 1.1, 1.1 2 2.1
v S8t oH(E 6)

Osmundacetone®] 2l ZEBAToIA RINK LHE B2 £ 21 A7x) @A)
A FAEA F2 wH, AHHA Fe ] RUNX2 od-2 2144 14
d Ho) nEFe] Ao AHwtozw Fa.

o] E3l, osmundacetones ZTZA|FEA RUNX2 =& 7|2+S AZAZ ¢
o
=

-{m

DE THE VMR ASE FAdEuy
o] ol x _EolA x A= 3]
Osmundacetone2 AAA X (non—cancer cells)oll uv|all A Fxo] ol w2 A
84 2AFitg e Eold 2448 B

ICs0] 100uM PIRE e AX AE/F T4 24 oM 2de=
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Zr+ E 4 A th(Boyd, 2003).
<342> olo] wat, sl7] ¥ 3% F18W, osmindacetoned AAAETo| il M

=44 UehRRA &kt
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k& 3 Mo EY»AA A oig WHF + FEF HAM(averagetstandard
deviation)©]t}. Fosamax® #Il(reference) 3F}TER Al-E3IT},

2 A AT AEE e 2o

HaCaT, 917+ ¥3 Z+A 3 A A X (Human epidermal keratinocyte); ADMSC, ¢l
o AMAE-FE F349 %ﬂ/‘ﬂﬁ?ﬁ(Human Adipose-derived mesenchymal stem
cel1(CEFO, Korea)); RAW264.7, uvi$2= A AME A XF(Mouse macrophage cell
line  (preosteoclast)); NIH3T3, wh$-2= ujol  AdfrolAlE (Mouse embryo
fibroblast); AGS, €17t 9 A< (Human stomach adenocarcinoma); A549, <17t ot
(Hman  lung  carcinoma);  HepG2, <1+ b ZFEAMAEZF(Human  liver
hepatoblastoma); HCT116, 17+ A#<F(Human colon carcinoma); PC3, 917+ A @A
ZBokE (Human prostate adenocarcinoma); Caki-1, o1zt 1A= (Human kidney
carcinoma): T24, A3t FF<H(Human bladder carcinoma); HT1080, U+ AR/ F
(Human fibrosarcoma); B16F10, ®}-%2 ZAZF(Mouse melanoma); TC-1 P3, HPV-
16E7-H & sl = U];—?—Z: # AT M I (HPV-16 E7-expressing mouse lung epithelial
el1(= MHC class 1))

E3], MIT B W=7, osmundacetone& ADMSC 17F APAAME F2) =3t
9 Z7|ME, HaCaT 97 B3 ZAME % NIH3T3 PE-$2 vjo} A FolAEd s
vz} 2,760 £ 220, 3510 £ 110 2 > 5,000 pMel ICsp ZHS zteE muld ME %

3, osmundacetoneS RAW264.7 w92~ A AT AEFo] s 507 £ 98
uMe Loz, Aoz Fo3t MEEAHES JYEMNATE. whebr] osmundacetone
Rt *@f‘?% AAE F d= 7heAdE AAEATE

FZO|EAE MIT EAd wWEwW osmundacetoned AGS UZF Y (stomach
adenocarcinoma), PC3 A& A YA ﬁ&(prostate adenocarcinoma) % B16F10 v}
2 A 3o 3 59.9 + 6.1, 655 + 8.7 %

Al
75.8 = 9.2 pM9 H& pg UE FE5E AESAH 4L vele Ae ¢

T AR

f
o
9,

=

Z(melanoma)< X3t

E3), 237 FAAAMEF(HaCaT, ADMSC)$} v m3te] A3F &+ MEF (AGS, PC)
N

1715 d 2olA osmundacetoned] ME EA9] o MEZ X]47} 45 WX

e
>~
Rl
g
> d
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6002 s Fct.

AgHoz2 AZAET B3t o] te osmundacetone?] ICs= 8 pM, 22
AEE 280% @4SAI7I= =5 50 uM, & 2 FAHEFol| it LDy gk 50 WA
70uMol wlate], FAAEFO Y LDpE 2,500 HA) 5,000uM HWHE LehgE

A

2, o]l 7]¥to 2 gspundacetoned X BA|E AMREE A 2 AL 2= A

rr

< g4 1>

2oz

WE gArd oz wME F5dle IE A E(osteoclast) 9} AAATIE FEAE
(osteoblast) kel W) 2R AH 3% (hone remodelling cycle)d #3-E& T3 FA
2. 3y, SSMEY ZEAEe F80] AR HEMEIF AR A 84
SEH weo F4eh A4 kel o] dyslo] Fpdro]l AETFETE WolARIA

20335l ¢ H(Kim JH and Kim N, 2016; Shiozawa Y et a/., 2011).

ukaba], 2 2] osmundacetonee THEAMES] F2 F EIE AAsts &
o} FAld ZFAXE A EHE JERNY] T, E93F 49 EE
Agans ved 5 AUy

<A &4 2>

2oLl A Ao

Frig2adg-e ArtagdEdd ArtEgg A} dS3AE E3E £
. 22 A% FA=F F FFE FutH2REEE odFA| 2 th(Takayanagi H,
2007). 2 1AL o 2 FFAZ 23 BR FFA DA NPAT A
AFIZFE L (NFATC1/c2/c3/ca) 71EH 02 calcium/calmodulin signalingdl <3}
24 5} A th(Takayanagi H ef a/., 2002). €3 FAIFE HeAes HAIRE o
WA =0] DNAX-activating protein 12(DAP12) ¥ WA Fc receptor common y
chain(FcRy )# 72 tyrosine-based activation motif (ITAM)-bearing molecule®
o] MAAMEA calciun signalings AFeTH(Pitcher LA and van Oers NS,
2003). FZFMzA DA} DAP12¢ FcRy 7} calcium signaling® &3t NFATc1&
A3z A2, wetbd DAPI2 2 FeRy 9F AAIE  immunoglobulin-like receptor 7}



WO 2018/062895 PCT/KR2017/010822

<367>

<368>

<369>

<370>

<371>

<372>

<373>

<374>

<375>

<376>

37

SZFAE B3lolA F3% I vk (Koga T er al., 2004; Mocsai A et al.,
2004). &, FcRy:E IFHFA XA osteoclast-associated receptor(OSCAR) %
paired immunoglobulin-like receptor(PIR-A)$t A& &gttt ITAMo] <1AFsEH

phospholipase C y (PLCy)E EAslstx oj= ME W calcium& Hestn ol&
calmodul in-dependent phosphatase?! calcineuring &/Adstgct. Calcineuring 2
A NFATc19] serines EL?}*PQE}O% # Yz Rya SN, 2gdoz o
dgAs FSAE E3tE 131A] =1, stSZAx 3 A= ¥ FFe Fol
Ela #H9e A7 A "o 2=, Frlga #d9 S0 ATHAE 23
AA e A A7 AAY o]dE BAHSAS F xE L A fid #dgH
T 5 =244 FA4L A5E T U

u} 2t @ o] gsmundacetone TEFMIE L] F4 9 BIE dAste &

<& 3>

M E MW (Osteitis deformans) -

A E W (0steitis deformans) GA FHEAE] v|ALH & FF7F F2d
TH(Singer FR, 2016). 13{H ZIAMXY v|AHEGA F AAdo] A o] 7ol
HEHUY 2o 7Y a2 A BF, FF, FHUeA Sol 2¥dEd. 2, o

ZHt, HF, FAF s, A2 AdE & gste] 24 Wwr o
9%, AFv], BAES7E §2E 5 Atk (Ralstone SH, 2016). &¥ €<l

oo kIO
(T

203 o A whel s gedo]l T UdoR 94
Azlste=d EFo| Hct. Al J7H wol Apgate
A FFAHE B3} AAAQ Fosamax 2 F WAFE ZA3d= calcitonin®] th.
312 5k Fosamaxs $2Eo2 AR @xelA Z7] Bgo] Aoty FFol 43}
H  Acetaminophen(Tylenol)©lY} nonsteroidal anti-inflammatory drugs(NSAIDs)ZE
AH&-3HTE

wekA, B 2ol osmundacetoned WIAEL] FA T E£3HE AAGE &
}s Jegl7] MEel, FAE o] k= N2EFAE ebd F ik

<Hgq 4>
a1 ;g olot

FEAEe £ D¥Y(solid tumor)®) & HeolE FXgrh, W ghe) A
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o|7}b 7} Z@sle FHoith. wo] o] HMolHW FAHT FFF FA Wl FA
AA @x JhsAde] AA3) ol th(Weilbaecher KN et al., 2011). AAlo]
AAZTEL T e dd S7AZ F4 FidA %ﬁ%‘:}(Shlozawa Y et al.,
2013). YHEE SFAEERY RSA T E3E dA3 s F dojo &
A% Z SAE 223 ey GIAZTE g9 T doldA #AHY dE8L
stel FZAZ F32 oAstE Z dolvt Btk Be mEFYe Horh T A
ol¢ldl Bl Z/HE F2 A4S AFoE A ZVMAEE ohin F4 Tt
oHA @QH_O_E vl g2 Xo2 Helgrm stk & Holrt M &' g2 HH
o

R A Bl Z7AE FA Fa2A Ao
t

ool AHo=R /‘}%—ﬂ‘:}(Shlomwa et al., 2011). oF BtEAEE AYM F 2
ES Lﬂoﬂ 48 A& —Z:%’ﬂ’ﬁ}oi oF AL ZRAEch(Bruni-Cardoso A et al.,
2010). FHY AEXE FZAX £3E S8, % AAES BT -89 @

A} ol A 3}%/\1\.‘—{7} T Aol BF ¢ ALE = ]??lFEHde lin S et al., 2012;
Lu X et al., 2011).

F Aol outaly] 9 F ZF AZATE dA A AHEET e
SZAEF 4 T Holel A 7| F Fhtolmm gt AT Fo B
o k. ool uwe ABAE EI4E JAsty]l AT FHoE A vis FDA

9% bisphosphonate A€ A7t Zoledronic acid®]TH(EI-Amm ] ef
al., 2013). Zoledronic acid® WE RIS PYEES Ech. 1 HF o]
A Y (high risk nonmetastatic prostate cancer)olA] Zoledronic Acide &
o2 FAA FAAATWirth M et a/., 2014). Zoledronic acid®& ZZMNEZE &
g8l B S 2 B (parathyroid hormone)¥ &7 Fostd & Holj7l ¢
A8tk (Schneider A ef al.,2005). SHTAE E3lo AMaHGE

3

H

o

S
o

£
.

o>
flo

olL vl
= —

ox M

G?i

=

AEEZ < RANKL
g T2 & -4 (monoclonal antibody)?! Denosumab ®A] A@A¢e] 3 #Hol2
Azt FEAET AT el F Aol Ao FaFoel thAl Y5 HAUA(Snith MR
et al., 2012). Multiple myeloma B olX % Zoledronic acidE FolstH &4
T B3y AAEHe 2 Aolrt @A JAWH(Zhuang J er al., 2012). F, F&
& Ax AP FZAE JAAZ ALEHA o @Al Holg AAE7] Hsho
7

al
=g &= 9},

waba], B 2ol osmundacetoned StTAMES F4 2 F3HE A
72 Jeluy SAlo] 2ZAE 243 a7 Wi, & A

=

RS

_.
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[+ HH]
(473 1]
- Osmundacetone FEE o]o] ¢ty oz 3—]%7]—“’6‘]— Ao
IgstE FuFE, FtEs #EE, #dE, AE 3, =
0% oo 2o Aag o et o E 4 oy

oyeta =B

(7% 2]
A1ge glojAl, 7] osmudacetone—: 18] 3+ (Osmundaceae) A& A
Rges AL ERJORE e =AHE

[ 73 3]
A28l 9lolA /b}y] 8|3} A28 18] (Osmunda japonica)Ql AL
_' Jog -5].‘— Z/H

[8+% 41

Osmundacetone TEE ©]9] ¢kstx o=z 3]%7}%?1 e GEA =z
It YT F, FriE: BEYE, #34E, dAE ¥, & Hojd R &
A2 o]FojA FoA AHHE o Y oo T AF UL A

=.

[4+3% 5]

1Y) (Osmunda japonica) FEES FaAHES
Friel~ #dg, 245, FHAE H =
A AeE ol s o] F FE d EE Xs58 IshE xAHE.

[ 73 6]

A5l YojA, A7) FEEL &, dEe, 3, e, TE2HRE
(propanol), ©]AX Z%-2(isopropanol), H¥&-&(butanol), oFAE, olHEZ
Z22XE, oY olAHOE, HEgAZZaol=, AN AZ2AN, MG
B 2 (petroleum ether), TloEoE|Z, WA O R o]FoJR FoA XEH
3} olAte] g2 &9 AL EAOR e XAE.

(373 7]

H](OSmuna'a‘ japonica) FEES
Fulels #E4E, #4%, SAE H %
A AEd ol 3 o] e & A Y
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A 9] ;q]740ﬂ /\}%Qt osmundacetone = ol9
9 &&=,

[543 9]
A8 QoA , A7) osmudacetoneS 18]I} (Osmundaceae) 2]E ol A
EHHE AS EFOE 3= FY RE.

(4% 10]

Osmundacetone & ©]9] ¢kt o R 51%7}‘3?} B FaFe olE
go =2 3= A Toﬂ?f]'% AL EAHOR = Ev3%, FUHZE #4
d, #E5, FAE ¥, F Aol 2 SHE o|Fo3 TAA HEdE o=
sl o] & FE XE WH.

(473 11] -

ToES, FriElx #EYE, BEE, dAE ¥, T Holgd %

THAZ o]FoZ TA AEd o= sy oo & AZ oY E=

A7 AA Az AML37] AT Y| (Osmunda japonica) FEE
45,

[+ 12]

A11gde] QAAAM, 7] FEELS B, Cd€$E, 4, dH©E,
T 2 %8 (propanol), ©lAZEEZHE(isopropanol), F¥2(butanol), oMAE
ez, E22IXE, Y oMEHE, dHEASEeolz, Il
NEZ8AA,  AGdHE(petroleun  ether), TdEdeg=z, dHAlo=R
o]Fojx oA A 3t ol &WMiE FEH AS EHLE s}
£,

rr

[+ 13]

8] (Osmunda japonica) FEE2 FAHE oS o= &= A
Fddls AL EAORE v IUEFF, Fulgx #EE, FAE, IAE
¥, & dojdt % A= °]-r°17ﬂ TollA AEdE o= sy o] &
4% A5 Py,
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<27> A3 QA A7) FEEL B, gL,
X Z %8 (propanol), O]S:Ezﬁiq}é%(isopropanol), F&-2(butanol), oHIE,
ez, SEEXE, dE oMdHOE, HEdAEZgolx, I
ether), UdgddHz, dHAS=R

y

A F-oll Bl 2 (petroleum

Al g2 84k,
ol &Mz FEH AL —73, oz 3

o]0zl T AdY
A5 Py,



WO 2018/062895 PCT/KR2017/010822
1/6
[=¢]
(= 1)
€ E E

oju oju

il i o~

Kk KE <

ot < i)

ui
e & &

i

{ -elf -8 -8

* 68561 §
3 @ oo < Q
: 8 :
] ] zo85) B
% % 8irr'st f ‘,%
: L
5 5 wend |8
& td 6 ®

] ] )
) ) %’ if L
¢ & {'% s c
) él i1 'éu 8
2 : %01 ; o
: : Wiy | 2
g 5 ey € 3 <— -8
i ] _ zzzei’ é o
vt 0
: = | ] g
< b 1
b I viozd e W oeoaf O
I} G i zsvod G i
;é el | .
20 v Sk i §
& 1 } &
e HE o
8 8 2oz < b
@ 5 1
G o
A 2 3
U D T T T T D . L T 1 L]
T 8§ 8 8§ ° T 8 § &8 °

280nm

RECTIFIED SHEET (RULE 91) ISA/KR



WO 2018/062895 PCT/KR2017/010822
2/6




WO 2018/062895 PCT/KR2017/010822
3/6

L




PCT/KR2017/010822

WO 2018/062895

4/6

{iferl 1) BuopdepUNWSD +

ajeydsoydosasAiB-g +

pioeojqioose-{+)1 +

4SO +

3U0)a2ePUNWISO -
aeydsoydoiadAib-d +
pioeojqioose-(+)1+
4SO +

aU0}a2RPUNWSO -
ajeydsoydoradA|6-g -
ppe Jjoase-(+)7 -

, 480-N +
TAYNY -

xewesod



PCT/KR2017/010822

WO 2018/062895

5/6

[= 5]

SO O0d ON

SO Od ON

sO Od

[ T4

ol




PCT/KR2017/010822

WO 2018/062895

6/6

[= 6]

SO Od ON SO 0Jd ON

SO Od ON
old fobl ol

uijoy-ejeg

¢XNNY



INTERNATIONAL SEARCH REPORT

International application No.

POT/KR2017/010822

A.  CLASSIFICATION OF SUBJECT MATTER

A6IK 31/12(2606.61}, AGIK 36/T1{2006.01), A23L 33/70(2016.61}i, A231. 33/105(2616.61}i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
AGIK 31/12; AGIK 36/9068: AGLP 29/00; AGIP 19/02; ALK 36/37; AG1K 36/8945; AGIK 36/11; AZ31L 33/10; A23L 33/105

Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC a5 above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of

data base and, where practicable, search terms used)

el OMPASS (KIPO internal) & Keywords: osomndacetone, Osmunda japonica, extract, bone disease

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X LYU, H.-N. et al,, "Phenolic Compounds from the Fruit Body of Phellinus Lintens Increase 1,4,8
Alkaline Phosphatase (ALPY Activity of Human Osteoblast-like Celis”, Food Science and
Riotechnology, December 2008, vol. 17, no. 6, pages 1214-1220
See abstract; and figure 1, chemical formmla 3.
Y 2,3.5-79,11,12
Y ZHANG, D. et al., "Isolation and Determination of Osmundacetone in Osmundae Rhizoma”, 2,3,5-7,9,11.12
Chinese Pharmaceutical Journal, November 2010, vol. 45, no. 21, pages 1612-1614
See abstract; and page 1613, left column, METHODS and RESULTS.
A CN 103623383 A (LIU, W) 12 March 2014 1-9,11,12
See the entire document.
A UN 104083582 A (ZHU, Y.) 08 October 2014 1-9,i1,12
See the entire document.
A KR 10-2011-0036317 A JEJU TECHNOPARK) 07 April 2011 i-911,12
See the entire document.

Further documents are listed in the continuation of Box C.

[

X

See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

17 JANUARY 2018 (17.01.2018)

Date of mailing of the international search report

17 JANUARY 2018 (17.01.2018)

Name and mailing address of the [SA/KR
Kerean Intellecmal Property Offi
Gaovernment Cowplex-Dagjeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2017/010822

Box Ne. I {Ohservations where certain clabms were found pnsearchable (Continuation of em 2 of first sheet}

This international search report has not been established in respect of certain claims under Article 17{2)(a) for the following reasons:

1. M (Claims Nos.: 10, 13, 14
becanse they relate to subject matter not required o be searched by this Authority, namely:

Claims 10, 13, and 14 pertain to a method for reatment of the human body by therapy, and thus pertain to subject matter on
which the International Searching Authority is not required to carry out an international search under the provisions of PCT
Article 17(2)(a)(i) and PCT Rule 39.10v).

2. E Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. E Claims Nos.:

because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

Box No. 1 Observations where unity of invention is lacking (Continaation of item 3 of first sheet)

=

his International Searching Authority found multiple inventions in this international application, as follows:

1. CE As all required additional search fees were timiely paid by the applicant, this international search report covers all searchable
claims.

O

As all searchable claims could be searched withont effort justifying additional fees, this Autherity did not invite payment of
additional fees.

3. [j As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

PN

4. E No required additional search fees were timely paid by the applicant. Couseguently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by clairs Nos.:

Remark on Protest En:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
E The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

ij No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (2)) (Jamary 2013)



INTERNATIONAL SEARCH REPORT

. . . International application No.
Information on patent family members

PCT/KR2017/010822

Patent document Publication Patent farnily Publication
cited in search report date mermber date

ON 103623383 A 12/03/2014 ON 1036233683 B 28/16/2015
ON 104083082 A 08/10/2014 NONE

KR 10-2011-0036317 A 07/04/201 KR 10-1630801 B 17/06/2018

Forrn PCT/ISA/210 (patent family annex) (Jannary 2815)



A AR 1A

FAZLANL
PCT/KR2017/010822

A, 2R FIRE=TIEEF

(FA 53] EFAPC)

A61K 31/12(2006.01)i, A61K 36/11(2006.01)i, A23L 33/10(2016.01)i, A23L 33/105(2016.01)i

B. ZFALE Eof

FAbE A 2 TR (G A SO B F S

174

ABIK 31/12; A61K 36/9068; AG1P 29/00; A61P 19/02; AG1K 36/37; A61K 36/8945; AG1K 36/11; A23L 33/10; A23L

33/105

AR 71E okl feb HATY o9 w3

St S EAEAFR Y Sty H T AN HATHE 7] A" IPC
HESTEAEMdTR L ARFNIAEAHFR: ZALE HATHdd 7149 IPC
A AL o] & At do]Eju] o] (e o] Bl ul o] 2] W H A Aoy sl H5)
eKOMPASS( &3] A W& P AA|2E) & 7191 =: osmundacetone, W], F&5&, T 3

c. #FEH
S A8 U AL FHEI—R = A 714 ol A
X LYU, H.-N. 5, “Phenolic Compounds from the Fruit Body of Phellinus linteus 1,4,8
Increase Alkaline Phosphatase (ALP) Activity of Human Osteoblast-Iike
Cells” , Food Science and Biotechnology, 2008.12, 174, A635, #H o]X]
1214-1220
25 % =91, she 3 .
Y 2,3,5-7,9,11,12
Y ZHANG, D. &, “Isolation and Determination of Osmundacetone in Osmundae 2,3,5-7,9,11,12
Rhizoma” , Chinese Pharmaceutical Journal, 2010. 11, 45¢, A21%., #H o]X]
1612-1614
2% % wlolx 1613, AR, LUy 2L A FE,
A CN 103623383 A (LIU, W.) 2014.03.12 1-9,11,12
AE .
A CN 104083582 A (ZHU, Y.) 2014.10.08 1-9,11,12
AT =z,
A KR 10-2011-0036317 A (AHH) AT A=) 2011.04.07 1-9,11,12
AE .
F7F g C(AH) e 71AFH o] slsH X dls 5386 Ba Ax 2 Fxai Q.
dgd T3 52 : i} , 3 . N
T REREEA SR e T ZAEQY EE S 49 T TR BRo e 245} e
‘A7 533 B E AR nelE dWA e sEe 4B gy HoM WA TIRI AT Qe el2 2 elde] 919 2184
Aol
“g” 99 229drE= 9L =94 o] 3 . ] N .
BSOS IR RIS S THRE P EASEYNT o cua gae 9 pa o Ba swos 378 w4
I T T B AR gle Aow 2}
U SAA TG ES AT S B EE U2 JETI FAY L, L. el el ot e o
E%qégééq%M%%%H%%53%&@1?5%% Y' SR Al s T sl Fale] shut ol de] the el
st A2 122G B A AP e A g Ara L
“O7 FF A, A, AA EE vl S dF e Qs £ sAnAgelgl= Ao ant
PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd
A ZALe] A A e T A AR 5L g

2018'd 019 17¢ (17.01.2018)

o]

b =

T

20181 01¢¥ 17

M~ G +82-42-481-8578

BRE:

7]

e 5 +82-42-481-5405

o

oy

(17.01.2018)

221 PCT/ISA/210 (- 91 A A1) 2015 1€



SAZD

=
FAZARIA PCT/KR2017/010822

A271AE LR ATIFE T F Y= A4 AR AA £419 29 A%

PCT A1752)@)°] 7ol whe} 53} & o) f- 2 A5 A73el digte] & FAZA R A7 444 4] ofu sl gl
Z] A8 10,13,14
o] AR & 7eke] &AM Aart gl vl #fUY S
A A%, A13% 2L A4S Aol 2ol og Aol AP Bk
Aojm, PCT A7) (a)(i) D PCT 14 39.1(1v)¢] 4] ¢l5te] = A=A}
Zighe] SiA AR S F 7k @l tdel .

=] :rLE]—
L3 o] 7L FAY FAZANE TS F S AR 2A 0 878 FHA] ofsle TAEY ] T2} AuEY

o} FAdomE

3. |:| A
o] AL THEATLIY PCTHA 6.4@] T 1A L Al 94 7o) 44w} 245 o] 9l ks

A7 4G Ee] gdgo] dog -9 AR AA 849 39 AL

B A ZA) B B FAE Q) Thg) o] v o] o) glvia itk

L[] 28200 28 Mo FREAIG R photRon 2 & IATNR I RE XN ST ARYE YR
2 [ 574558 W3-8 8784 9nw RE 2 b 58 4798 248 5 dslon g, B /19e FA55E WS

PR PN E b

)

3. [] #9900 #7155 59 2302 /13 o] diagon e B IAZARIAE $5 270 e 37Yne oy

7
o7 g} A A é?%%ol—ﬁﬂﬂ—ég o}

PAELEE A ol debd & A AR A 1A

o

SEREE [] 299l olo1a 8 % o)l A et dabs 295k 9 b st 32l
w2 7A [] 29909 o)1 45) 3 b5 27k e lon ol sl 4 et g apao) A
RN ERERERENEPENEY

[ ] 11404 glel 715457} er-s 15,

P

A2 PCT/ISA/210 (B A 821 9] A<(2)) 2015d 19




TAELAND

A2 A8 A
g Es]e] A5 AR PCT/KR2017/010822

jf;}jj%g%"”” A 8= 5wl =

CN 103623383 A 2014/03/12 CN 103623383 B 2015/10/28

CN 104083582 A 2014/10/08 He

KR 10-2011-0036317 A 2011/04/07 KR 10-1630801 B1 2016/06/17

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - claims
	Page 48 - claims
	Page 49 - claims
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - wo-search-report
	Page 57 - wo-search-report
	Page 58 - wo-search-report
	Page 59 - wo-search-report
	Page 60 - wo-search-report
	Page 61 - wo-search-report

