201924691
‘I‘B‘J )T #RBEFEMER
a V (2 ARAENFA  ADAF%KRE : TW 201924691 A

:?:gg:ﬁ:;d (43)/&% E : q:' %R‘@ 108 (2019) #‘ 07 H 01 E

Office

(Q1)® % £ 3 1 107141816 (22)® %8 @ FERE 107(2018) £ 11 A 23 B
(51)Int. CL. : AGIK31/661 (2006.01) AG6IP19/08 (2006.01)
AGIPIY/10 (2006.01)
(30)4& 4 : 2017/12/07 £H 62/595,697
(TR HA AR A B A A PR 3] (F 3% K B) HUGHES BIOTECHNOLOGY CO., LTD
(TW)

FITEEBRARBRR—FL 42038 1242 2

(72)% 8 A © T _EiE WANG, SHANG-TA (TW) : % & HSU, CHEN (TW) : # & % SU, NAN-WEI
(TW)

(THRIZA - RFERE

PHREMES R PHEAKEEHK20E BEXA#H6 #3117

(54) & #4&

ARG ERXBHETERVAMER  HETHRERRARITHAMHN R BREZ X

METHOD FOR TREATMENT OR PREVENTION OF A DISEASE ASSOCIATED WITH A DECREASE
IN BONE MASS AND METHOD OF IMPROVING BONE ARCHITECTURE AND BIO-
MECHANICAL STRENGTH OF BONE

(5T &

AR —FE A LG S TA B 5 2 (bone mass)iﬁi’/"i‘ﬁ ﬁ‘a BRZI L Ka HE RS
RERAERA —eY e MWLT—AREXLEE ¢&ﬁﬁi%°$ﬁ%ﬁ&ﬁ*ﬁ
HE ﬁ‘%éﬁ%(architecture)&ﬁ‘”ﬁ"‘i%i) LBz HE B L/‘z.\ CHERsRAER SRR —
G AL YOS AR EXLE R ARSREITAY AEAH TR ROERA SRR LS
AREXLER WM%&%ﬁi%zmA%?ﬁﬁ&%uwi%qﬂﬁﬁ,uﬁmiﬁ%ﬁ&%ﬁ
REGHEEORR RS THNESE - TEERTRAEMNERE > LREFTHHRRE

The present invention provides a method for treatment or prevention of a disease associated with a
decrease in bone mass comprising administering to a subject in need of such treatment a composition
comprising an effective amount of genistein phosphate conjugate. The present invention also provides a
method of improving bone architecture and bio-mechanical strength of bone comprising administering to a
subject in need of such treatment of a composition comprising an effective amount of genistein phosphate
conjugate. The present invention administering to a subject in need of such treatment a composition
comprising an effective amount of genistein phosphate conjugate can effectively increase the oral
bioavailability so as to reduce the symptoms and the risk of complications of menopausal women, increase

bone mineral content, bone density and bio-mechanical strength of bone, and slow down osteoporosis.
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[ 2358H4 ] METHOD FOR TREATMENT OR PREVENTION OF A

DISEASE ASSOCIATED WITH A DECREASE IN BONE MASS AND
METHOD OF IMPROVING BONE ARCHITECTURE AND BIO-

MECHANICAL STRENGTH OF BONE

[eftremse ]

[0001] ASEHARER Y —HE A LU SREGEP L BB MBI BRIR 2 ik
LUK BCE B RESETE OB RS AR N EE58E 2 57k  Fr AR BR B A < e 22 o T o
BeBE T V) BB ETHI R R B E R RRE L 0k -

[oeRidsdin ]

[0002] FEiRw R AT > & BRI WK B A2 B & (5 S B AR 2 ] > RTIEE
HEEGHVTFEL - Al HRNEFEREERDHEERFENEZENS
B R R R T g R i AR E B R RO Rk > B
ERVHBBRERE R B S BHRAE © T5fEL - B EHRREART
W@ R LD HEREN@EERE L LS B RFRER HEEREE iR
FE o

[0003] JEFEHHAMELR S ERMIENTAME S - FIORAES
i Fe I BCEE Y < ZR0M > B B2 U2 WY R R B FARS 5 20 Ry ME R 228 (U A (estrogen

replacement therapy » ERT) - ERT#f 0] W LR 5 & B A 4 - (B erig i
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TEE R Ry - AN R EEAIEE - HRNERERERTHEANE
et L HAE AR E EmFay B E W -

[0004] <% 22 &= FH(Genistein) g — AL K E LI R EF AL AV IEY)
MR - BARE Rl R B A EEEREEERE - I HE AR @ELE
TETRHIRE &l e B HY Ry » FHIWTIERE o Rl B A THP @8 1R
LR FHIEAR K GRS ERYE T) o ZAT > AT iRy R ATER PR SUBR AIlE e 2
o A2 PG B R HEAR e OF 38 - T HZE B B R T > HUlli A8 -

[0005] AlekelZE AF> " FIFYIR/ B E TR < R E R =HEH(SIRBL)#T

T T BAE IR I 2R3 R AR IS R (R R R E ' B2 - 2010 5 91:218-

\

30) ;(Alekel et al., “The Soy Isoflavones for Reducing Bone Loss (SIRBL)

Study: a 3-y randomized controlled trial in postmenopausal woman”,

American Journal of Clinical Nutrition 2010;91:218-30)4 » ffFE T e K&
REEH AR E 2 R (80 2120 meg/d)EHNA — E g 2 888 1% I LY
R e P T i < B TEHY 3R B > RN R L ZE HUY) 2 el ~ KB
Z Em [ (daidzein) ~ wH R Rw=lfi(glycitein) =& A ACHEH (aglycone) 2
RAGELHIR 13 ¢ 1.0 ¢ 0.3 + SRR A TR EEEE NI R B0 B (R
(bone-sparing )R » HEAEREH SHER A ESUAYRCR - Levis®BE AN T RE £
el TH 5 5 A BB R A O e R HIEAR (W B B2 A8 28 > 20115 171(15):1363-

1369) ; (Levis et al., “Soy Isoflavones in the Prevention of Menopausal

Bone Loss and Menopausal Symptoms”, Archives Internal Medicine
2011;171(15):1363-1369)F » 55 [ [AEE KR Z R =T E R TEVI B E

AR K EFEWEREE - GRIEHEHEH200 mg KT EZ & 5 I25E

F2H > 20 HEVEHS)
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A e TR B B R e EEHEAR © TurnerF AR " % RElE/HEH
— RO i i e B B 1R 8 B Rk R B B 2 8 W0 2 MOR (R H

HAFI » 20134E6H 5 20(6): 677-686) ;| (Turner et al., “Genistein delivered

i

Y/

as a once daily oral supplement had no beneficial effect on the tibia rat

models for postmenopausal bone loss”, Menopause. 2013 Jun; 20(6): 677—
686)4 > BHZFE T LL3.2 mg/kg B.W. 4 R {E BN EFER KB 2 SHO

e B RIGEA)FE > ERERIMCEFERHE REN T E - 7% EN
BEERILIEE -  ERTH - Ew Bem B TS & B R HY DRl A B
RIEE it A = i FDA % A B (40~50 me) 7R A0k » (RIL » AN FIgER 7 — 1
TR B E B BRAE K (e #EH A REVHT R V)25 7% - AR 2
BERS R EA AR SK
[EIANE]

[0006] Bl praiidhlia - ASFHA 2 £ 5 HEyAE R —FE A LUG
SCHAPELE & (bone mass) /D HHEA BRIH < 574 - HE S - HEEILIEHAY
EREREA—EEY) ZHEVE e - ANE LT R EY -

[0007) Fr—dREEHP > e 28w EmlwikiE 0T £V 2%

I>

HME4%40.5 mg/kg B.W./day£4J2.5 mg/kg B.W./day - I>—WEE
B ZEEY I eEESMMRETTEY ZZANE/E0.86 mg/kg
B.W./day£4J1.73 mg/kg B.W./day - Fij#itaz $H &) < 7 = bk BE B 07
EY 2z ENEGBGREERFTHEEE ZE (L L (body-surface-area

normalization) &5 > #H A Z AW ESE M T UEFE °

53 H > 20 HEVEHS)



201924691

N Rl e BT 2 O E

" - N NIRRT &
— Eé/f\iﬁi% EE—k o t/; 25 17]'5[ =
RE - E R EREERTTEY 2 A A& X SRR EREE

[0008] H*—EEEHE I -
[0009] H*—EEEHE 1 -

[0010] WA—EEE A -

ZsHEaIHR ORI -
ZEEYHRER 2 DA —X -

ZAHESYIFN24NIENE R L2 6R - DIfES

Rl EECTEY) < DR E B&J0.5 mg/kg B.W.££2.5 mg/kg B.W.

[0011) —EEEHS  ZE SV HBAHE ~ sER - B - FUkrE -

HEAE T
(0012 H— iz B A1 -
22 - W R SURTA -

[0013] F—EEE KA -

[0014] P—EEEHH - %R E E %

SRR R 2B EHRRE °

[0015] FA—EEE KA -
[0016] H—EEEHE A -

[0017] Fe—EEEHEH -

NI~ SR EIRIIE E o

x5

GV B e R EER L

2RI R E EHRRRE -

TEERNEAL -~ @4 - 5y

W

5

ZEREEWALEY) -
W FALEYIE N -
B NFRE 2N

[0018] AZ20H.Z 55— HHVAL I FR M —FH 245 A% &5 (architecture)

ik HAE  HREERNERERHE —4858Y

ZEa?EE—

AWM E Lo Rl T EY) -
[0019) AZHZ S—HAVEREE —EiESFREY IEBE LN
& HEE R RWEFNERERA—EEY  ZHEEVEE AN

F4H > 20 HEVEHS)
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B2 v RalfuiR i EY) -

[0020] P*—dREEHH] - ZF ek H

(0021] s0 EFral - ERSEmii i AHEL > ASS%0H m] sk /b 8 S 1A i 2CHVIE
KGR ERVERR - REEEYVE SR - BREREREY IEEE - I
HOHFREFNEABEAEEANEL o EmlimikiE 1 EY
HEVILURGR B 8 BFAE -
GEEEGHECEED

[0022] [l - (RASRIHE A REEIE N2 GRIE -

[0023] [E2 > AAZRHERI TEEE ZKIERE -

[0024] &3 - {5 ASEHAE HE B 41 Ui B B 2 B W) 'E % L (BMD) /K- 2
RARE -

[0025] [E4 - {5435 H B Tt (9 41 i e <5 G 1B/ 48R HE < R IR -

[0026] [ES - (%A 3% BH & B (5 47 Ui e 1 2 = S B K 4 BB it o o fos
(3D p-CT)[EFE -

[0027] [El6 - % 4 3% BH & Jit B X B &8 i B B V) |7 2 8k A fR- D 4L
(H&E)F: fH -
(&7

[0028] FFRHA S Z S dlai I3 M N & > BB EC & B ZERE T -
e AR 2B R E > HEEPIRNIEEIRIEMEE > %F
[ 2 R HEE Bl 9F A PAPR il A S BE < gu [ > AL pE I TR -

[0029]) FRIESS A EF - & AIASCAT A AT A ST FIFEE2 i 55 B A S5 1A
P Rflo sk i B SRS R AR L SR/ MHE  AEAHFT £

55 H > 20 HEVEHS)

1:

HHIIH



201924691

FTH > LLTHSERAUT 2%

[0030) FRIESSAERIA » ASCRTALs 80, Fom T FVEL ) 28 - AL AT
e " EEs B BEA R RS A LM - P~ BIER/E0TE
IFAL BRI ZE ATl Z &8 7 ~ D BR ~ BRIERI/EOTER - M B ARt 2
EEy > TEE, > Taf, > TEEL - TEA ) W E AR A2
PR o ATt " —  BERYAEEEHE R —N—@E L EE] - 205
—)

[0031]) AR e — T LUK ST B8 & R M B R IR 2 5
& HEE R RWEFNERERA—EEY  ZHEEVEE AN
B2 owRafun i 0T EY) - B - AN R —EE
RSB E > HES  HFEEFNERZRA —HaY > &85y

BE—ANELEERaluRRECTEY - FE—DH - ASGERINA K
—HEREEEHREVNEBE L L HEE - SFE RIS E &
—dlHaY > wdeVEe - ANELcE R0 EY) -

[0032] AR —MEHEY) > HAl{E BEREER/ N FEIEA
YRS R EE T > A RSB PRGN/ ST B B8 B im Ko > BB RS P 9 1)
0 EEREEHRPRE - REMFERBRE - 0FHE - BERERYE
eEMA  AREINER—EEGY) - e B REERNA FEIEH
RSN T B E ARG B REEY DERIE - sl > RS E
B e e N EL - B4~ BONERBREMERZEBHZE

[0033] ASCArit.r " fERE (A 5E AL BN R IER AL B - o 7Y
@ TP B E RS B B EUE B R IR E 2 3 i A i 2 A R &

56 H > 20 HEVEHSE)
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V)& - U A EREEARR - A - JEABREFY - &F - B
EIAEEE Y0 NE > RES) C REE R4 B AiiIEm L
Y EEERR © 8 - WEEEY LCTEEY) - SE > ZEHER
NEE 3 EEM - ZAB B

[0034] ASCArit 2 "Gk ) EFE R MHE a8 M & 5 % R =i
B FECT Y Z IR E—EAR I S & (8 &5 & & Rk 014
V)& 4R SR — EFRAEIRIE L FEAR © ATl 2 T TERG | E R B
FAZEBRERD - BERE)ERA -

[0035) ASCHTHt s T <% Fwm BBk B FE 174 %) (Genistein phosphate
conjugate » P-GEN) | 4 —fE/AOF M A& AV I M 2 &Y - I A%
o Z e REFHBREECTEY R | &% R 7-8- W (genistein 7-0-
phophate » G7P » N=((I)) k&% R = {4’ - R - L 5(genistein 4°-O-phophate
G4’P > T=(ID) - P —EEERER T - Z o BEMEEE LT AV HERk
PR E B E W (Bacillus subtilis var. natto > FREEEVIE IR
FRIFZFE L 0 RIEBCRC 80517)f &4 7 52 &= il (genistein) 1T A V)iE (L
M - BE A 2HsuF A\ BRNEVIHFTEIPEHIT 20582013 - 5553
#5487-495H)(Hsu et al., Food Research International 53 (2013) 487-
495) - P—IEFHERET 0 ZoE R SRR EY G —EA N g
FAA - RPATE FOEREEREL - R—REFHEET > Z2o% 2 =N
WEBETT AV GRNERTHE - BEREREYE S8 ZRE - LR
FREEHE - DIERPE a8 28T - 1 R BAMAER EME GRS - R —

EERERET - 20 REBRIEITEY G —EA S FEEH A - 2
7 E 320 HETRHE)

EF

il

P
=

H
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/
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THG RoaEE BB PRIR - A ¢ R A B HRE o ATAUE A E %

BIEEE R AE

(in
(0036] 7 — Wt BEHEARRE S » A DRRTAL 22 U734 2 % o e R IO

MBs 0T £V H W E (7%Y0.5 mg/kg B.W./day £492.5 mg/kg B.W./day > f]

WHATER + 0.5 mg/kg B.W./day ~ 0.6 mg/kg B.W./day ~ 0.7 mg/kg
B.W./day~0.8 mg/kg B.W./day~0.9 mg/kg B.W./day~1.0 mg/kg B.W./day~
1.1 mg/kg B.W./day~1.2 mg/kg B.W./day~1.3 mg/kg B.W./day~1.4 mg/kg
B.W./day~1.5 mg/kg B.W./day~1.6 mg/kg B.W./day~1.7 mg/kg B.W./day~
1.8 mg/kg B.W./day~1.9 mg/kg B.W./day~2.0 mg/kg B.W./day~2.1 mg/kg
B.W./day~2.2 mg/kg B.W./day~2.3 mg/kg B.W./day~2.4 mg/kg B.W./day
2(2.5 mg/kg B.W./day - [P —HEEEFEREE T > AT 2 A 2% &
R EECT AV % A E (%4J0.86 mg/kg B.W./day £471.73 mg/kg
B.W./day » #IZI{BATER © 0.86 mg/kg B.W./day ~ 0.88 mg/kg B.W./day -
0.90 mg/kg B.W./day ~ 0.92 mg/kg B.W./day ~ 0.94 mg/kg B.W./day ~ 0.96
mg/kg B.W./day~0.98 mg/kg B.W./day~1.00 mg/kg B.W./day~1.02 mg/kg
B.W./day ~ 1.04 mg/kg B.W./day ~ 1.06 mg/kg B.W./day ~ 1.08 mg/kg
B.W./day ~ 1.10 mg/kg B.W./day ~ 1.12 mg/kg B.W./day ~ 1.14 mg/kg

B.W./day ~ 1.16 mg/kg B.W./day ~ 1.18 mg/kg B.W./day ~ 1.20 mg/kg

%8 H > 20 HEVEHSE)
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B.W./day ~ 1.22 mg/kg B.W./day ~ 1.24 mg/kg B.W./day ~ 1.26 mg/kg
B.W./day ~ 1.28 mg/kg B.W./day ~ 1.30 mg/kg B.W./day ~ 1.32 mg/kg
B.W./day ~ 1.34 mg/kg B.W./day ~ 1.36 mg/kg B.W./day ~ 1.38 mg/kg
B.W./day ~ 1.40 mg/kg B.W./day ~ 1.42 mg/kg B.W./day ~ 1.44 mg/kg
B.W./day ~ 1.46 mg/kg B.W./day ~ 1.48 mg/kg B.W./day ~ 1.50 mg/kg
B.W./day ~ 1.52 mg/kg B.W./day ~ 1.54 mg/kg B.W./day ~ 1.56 mg/kg
B.W./day ~ 1.58 mg/kg B.W./day ~ 1.60 mg/kg B.W./day ~ 1.62 mg/kg
B.W./day ~ 1.64 mg/kg B.W./day ~ 1.66 mg/kg B.W./day ~ 1.68 mg/kg
B.W./day ~ 1.70 mg/kg B.W./day ~ 1.72 mg/kg B.W./dayE;1.73 mg/kg
B.W./day - jrez 55 o b A AT DAGR AR 8 ARG A~ DR (B IS AL A2 5
B TUES) ~ 1 R AR R AR IR B AR S E IR T A o I — I EE MR
AR Z T AR RIS (R AL D IRBE - IR —EEE R R T - ARHZ
J AR b A RS (R H 2/ D HEH —

[0037] H—EREMEBET - it AT NETHUARN R EE
A > sz BREREEARY - Y ofE - Kb 55 BE -~ Fil - £
B RVR RS (R AR ~ BURERAY - A8 - A RES - S0 E B RAE
AR AR

[0038) WA—EEE AT - AFH 2 AR — 2 S o] iR IR

FMEREA > ZMERUEESE =T EYRVEL0S mg ey
15 mg > R—eKHMEEEEE Falpi Z ekl ~ &S ~ R/ERIP A -

[0039]) ACprits " WIEE] ) RIE1E Bk o R =l EE T4

VIR ik £ —(EAR (A SR B fE 2y E] > HERRZE Y 288

59 H > 20 HEYEHS)

\\

)
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o Wb B R DT 2 Y —E IRV R E - 2 BE BRI H B R - R
M~ FREEME ~ s > W T R BV T E D RE B R T L S G L
BEA R Y A] AR 3R X &= B A

[0040] ASCpritr " (R, RiE—E  EHR NI EEEZeERE
Bl Bt B BE 1 AR IRz sH G Pty > A3 BN R e R m B B 1 W)
MER -

[0041] AZCprat s '] ORIEEFRIERA , HIEEFEGY ZHE
B HEAEER—MEEOERHAZZFERIERE - R —mEEHRE
e o ZEIEEA AT DURALE - se - BT - B R - BURLE - B
TROBR] ~ REATH ~ IFRE ~ NIRE] ~ BURBIRYIE . - ARSEIH 2 A LU A

BKENENER > fla  —BERUEH —-H - XE-HZX > 8%
— R~ BRI/ B A I PR BE A — K

[0042] AZCprit” " EIME | BIEZEGY T &% Bali ik
FEOTEYINE - HEERAR —EXEARERE R L& - R—REE
T ARWPZEGY T o R u R CT AR B AR E R

Il mgE 4350 mg > HIAIEATER :1.0mg~1.5mg-~20mg-~2.5mg- 3.0

\

&

d

5

mg-~35mg-~40mg-~45mg-~50mg-~55mg-~60mg-~ 65mg-~7.0
mg->7.5mg~80mg-~85mg-~90mg-~95mg-~10.0mg-~10.5mg~11.0
mg-~11.5mg-~12.0mg~12.5mg~13.0mg~13.5mg~-14.0 mg~ 14.5mg ~
I50mg~20mg~30mg~40mg ~50mg~60mg~70mg ~ 80 mg ~ 90 mg ~
100 mg ~ 120 mg ~ 140 mg ~ 150 mg ~ 160 mg ~ 180 mg ~ 200 mg ~ 220 mg ~

240 mg ~ 250 mg ~ 260 mg ~ 280 mg ~ 300 mg ~ 320 mg ~ 340 mg ~ 5350
5510 H » £ 20 HETRIAE)



201924691

[0043] R—BREEEHET > mRZoEZE=mluiRECTEYVEA
EUAERRE > NIE > A SV RICR A LUERNZERE - BiNE
5 AV AT EC BN KR T (0 2 K EGERR) > B E N A A Y&
Ml P (A0 - = 5 (Hanks ) &% R~ MR8 (Ringer ) $R B ~ 204 B ER/K SR fB1/R) ©
ZomiR A RCRE > a0 IR - RER] ~ K/ U o TR ST BRI ]
LA R EI B TE ZUBUR > EL AT AL AR (s F Ay 2 R e ] P BB R B U B YRS
f2 2CBUR > B0 5 FH RS & R BS (AR 20K~ BR VR R B R )
B o

[0044] P —EREEEE T > AU Z 7R HI 24/ N i H 3% 4H
GYIE6R » DUE S B =l EE 1 £Y) < HE & /%J0.5 mg/kg B.W.
£&J2.5 mg/kg B.W. o IHh - AR ZZHSY ] LIS ARG ~ 8P~ 5
HAETERA ~ AT R B ZHEYT -

[0045] ASCHTa 2 ' B A& &5 (Bone architecture) | {515 B AR HYEE G
FARFOZE AT IZAR - LA B Bl /MR RSB E BRI s fE G 2
n] LU S B B ~ 5 & (bone mass) 5 B H % K (bone mineral density>
BMD) ~ H/NMEEE R E/MREH - APz T E R AEY) 858 (Bio-
mechanical strength of bone), {Afg—MEJE2EE - HEFF % 50 EIELEM
BH > Bl HIERHIEREE R - %E - A EERELE - AV DS
M HYFE FERF (0] DL i K & {5 (maximal load) ~ fix K& faf i & (maximal
energy) ~ B3R ZE ] (fracture load) R K E(Young’s modulus)sis#

MEARB(E)S -

511 H - 420 HEWRAS)
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[0046] ASCHTA 2 " & /NR(Trabecular bone) | {AIEECE REHYNE >

HRF B IR AS TR A E 48 (S /MR BB HL BT iR AN © ALt 2
" 5B B (Cortical bone) | B FERCE RS HY i B BAMNL K7 BB Y % bR AR R

FNRNBEE T ERIRS » 5 NREFEEES0% - A0 - BEMLKEH
IR S (B B B 28 ) By A T /R (A0 - RAE M) KRR (A0 B
SHECH LR E A

[0047]) ASCArit. 2 " O EL R R B A (ovariectomized rat model) |
HigE AR EER S EHRFIENTE T - OVERERMTE - 07 BI85 U
PR BET AR - BEFERE - IEFA - BEEEFRENRE - BF
PR U e B AR B 2 ST

[0048) T2 - i — 20 DUs4H e BH B B i ] 1 AN 38 B - 2811 »
PR i 0 B e 01 PR R B B T BE NS 2 BR A A3 B - T IR P DARR 1 A 3 B
Z #HiE] o

g it {51

A U5k

(HEEEY)

[0049] EhafE 12l & W (WistaniEE R B E - ATAERAES
W EH 2B R AR A E(BioLASCO) - fAENZILEE2 AT HERE)
Yt o B EGERFAORE21-24 °C - AHBNRAE30-70% ~ 12/NEFERIE 228
WEEPDLR - RERYIRE - ST e e K KRRk - K&
ek TEER ' ZIBEREERIYEREANZEGJIACUC) |
FIE e

El'

512 H > 420 HEWRRAS)
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(2) UM S 4R Bl B M 1l

[0050] ¥ 0N §iEbr R e - HIRFDAYE M R F B R BREFPIHEL
{67250 (Zoletil 50 » B4 fifBH(Tiletamine) 20-40 mg/kg +04 i 75 ¥
(Zolazepam) 5-10 mg/kg Z & & Hl) K45 A (Rompun ) HY Rk EE T » JY K el 1278
e er AT EE I ON B AR PR 3~ g © BT TF- g (sham surgery) - HAs B R ¥ IR
4 > AEEFZES0 (Zoletil 50 » BEEAK fith B (Tiletamine) 20-40 mg/kg -+ 7 7
7¥Zolazepam) 5-10 mg/kg Z R &H) K75 A (Rompun) Ak e T » 72 K E&L12
R T R Ui M AR FROVE - O EREPRigiR - K24 & 0N EREPR R E
W% oy Fy44H - Bl E4H6 &R B - Filg &S im2 8 1% R (8 5 R 8 2 2H A1
BT —2E B O HE T R B 405 2 3B 5 oK » K B R FE S — UM

hi R E Y BB AL kAR - 128 - BRI RERIERT - & KEHY
O 85 DA RS O SR B Al 2 75 ple 2y > O SRR PR Ok UK B8 Z BB s 1 2 B S £
B e

(3)E

[0051] tRIZFDATER R ICATHIIRTE - B &N N R ERIMT & 12BN
HE B (1995 F DA /g KB B B2 E B2 8 (FDA Guidelines
and Animal Models for Osteoporosis 1995) ; & & EnimH 2 HIF]2009 >
90(5) » 512-519(International Journal of Experimental Pathology 2009,
90(5), 512-519)) o

(4 &

[0052] FDASSH! - & HHI2S e AT EH (I 714050 mg R &)
DA R A BRI R A7) B BE ST AR Y X8 o] DURES Do iR IR - TE R T R =l R

5513 H » 420 HEWRRAS)
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A E 2 #E KL% L40260mg/day 2 fH - A & ABEIN40 mg/day
ZGTPH B2 E R/ & - IR I1B 8B = B E % (L 7E(body-surface-area

normalization) » KEGTPIEIEH FT=EFE

SR R E Aéﬁﬁ%%%ﬁ%ﬁ%’%ﬁ o G7P7r &
—MANBRE ﬁ%ﬁ%%ﬁ%ﬁ%’%ﬁ EREiES T E

R—EhRER > EA T 2 B =l HE#E H40 mg/day ~ — R NFHZCMERR
ER60 kg - NHRREEEERIT - KERREEEHZ K6 - GTPHTE
(MW)&Y K350 ~ 8 BBl o7 T BA 270 - R pT LB ERARATFLU TN

REGTPZHOHE =

ot

>

<

N 40 mg/day 37 350
ESG7P mE = X ——
REG7PZ HEE 60 kg X X5

Rt - EHEA KB GTP 2 HEIE £5.33 mg/kg/day ©
(5% i FB & 3 48

[0053] e IL30E K7 By 2L FS&H(RI“SHAM” » “OVX” ~“G7P” »

i = 5.33mg/kg/day

CCG7P2X77 < CCE277) °

a. SHAM&H © iy > S8 RiZdld - BB OREEERARE

BB K

b. OVXaH « DNELIRERIT - B E B ARSI BB IR EEERE
BB E K

c. G7TP4H : DN ERPRilc - MBORE ERREMAGTPIEIRS 33
mg/kg BWHH—X > EHEHERKRKAAEZKNEE=E40 mg/day

d. G7P2X#H * DN bRy - MBIk T EEREHHAGTPIER

10.66 mg/kg BWHH—X > K EHERKAMNE Z KT £ =80

514 H - 420 HEWRRAE)
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mg/day ;
e. E2¢4H : ONEEPRMT - 3% B IEESIH  MBEERE AMA17-p

e FE2(17-B estradiol) 200 pg/kg B.W.EH —>

(6)5 E 5 1Etw

[0054) FEEEREARYEE0 ~ 3 ~ 6 ~ O 12IEEF » FH BB Er & im it
% % 4iSkyScan 11763 K E A RRATAL & BH (caput femoris) E{T/EHA UK K
BB 2w (micro-CT scan) » B/ LLREEMEE (% ik » DUBR=4FAH
8 o FTERN ARG RSB ETEE BB - LUEREE
FEEEE - o thiVEEaEFEYE &S E RS E LT 7 tb(bone
volume/total volume, BV/TV, %) «

(TR EBSRYE KB A RS

[0055] FEfRYEREZ - AU T ECF M S 85 %5 KoF HE T Rcfl -
HET FEREEERTFEILE S

(8)E &SI o7 #fr

[0056] 5l F% 7= el A% & & (Bl sk H 4% 1% > #1429 77 2201 72 #&(RT1-
TST, Royalty Tec.Ins. Ltd) HIE - e FH&E FIFIE R ERFHIRE » 5TH [
& (FAFEDERETRSEEVEETERSER - WA ENZEE
& o g HAERRERKREEE - BERREEZ - #7 =8 (three-
point bending) Iz - B & FEEEEE EAE0.05 mm/sec » (e F #7EE
GEIET R - ML RS R EF N2V SE0T ¢

1. | A& (maximal load) @ BI& S0V KEERE KT -

iz Ry A~18

515 H > 420 HEWRRAS)
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2. | KA (fHE E (maximal energy) * 40 kB H &R T HYEITER 7T
B HEH(m)
3. BF 2R 2 & i (fracture load) :
4. $55 BSOSO M (480 (Young’s Modulus or Elastic Modulus;
E) -
(9)2H &k F 223 22
[0057) % Fx & W) A& & B2 & B X 40 & &2 > DL 2 & H B (para-
formaldehyde) #{TAHAEE - & ETEEMENES - 5 LUA BB B SR
DAGHER D) R H AT U R (He V) > BEDRPUImE) > EE &2 um > FiE2N¥RH E1&
METH&EZ® » B E R T FESR S S -
(10)&eat oA
[0058] &)Yl B DA — AR 4R M =0T 88 5 0 M » A LA StudentHy
thg € & 4HMH 282 BB LIPS EHE LR 2 (Mean + SD)FRIR ©
B. &%
(178 BB
[0059] ON & fEFr K B R Ffiotedh = M E 2 0o » & B2 N 0
JoEd o I E AR O E E R L EGREE o PR I AR 5 5 1 i 20 A B
B REEAERAIER L —SAMhEEfRaE 2 PE - —fRin=E
YRR RIS Z MR E 2 e BIE T 2R E B - B AR - 12
Fir A O S AR B R R AVAH AR rT R ZE FAE [E 2 1B TP © OV SR R B 2 R E
DN S 4 br Ffirte 2 H e HBHEAY I I - B F e (SHAM)SA A& 2 =5 -

BEAN - N 597 R A R A S BB P B A TR SR T S N > A B 2 G7PAHAL 1l
516 F » 3t 20 (IR E)
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%1218 Z B EL 400 g/t - BB MERER Z R EA R (BIE24H) G EFL 2R3

#8 BRI A A 4L 8 O B bR Tilg < S4B R (B > OVXEH ~ G7P4H ~ G7P2X
H)E > H RSB 12EAVERE B BUr O kel & = B E MR ER 7 6
ZMEM R ERAVRRE BT > MEEGT7P (RIG7PA K GT7P2X4H) AR 1Y
PR ACREAZTE -

QHETEREZZE

[0060] “CEAFEH - UNEMPRIREYIRR < 7 B g NIERE 7L -F i
W ZE - @RS HTENEEWE AR - INERER TR 1218
OIS FRR R BRI T B EEHBERERFRE - BiRiNE > NEFERAER
NTFEEERFEZEE TEEREENN Y Z—  BURONEREER TRt 58
R o BB BT ATORE R ZEKRH EZHEN T B L EE KNI E
EEE L&

(3)EE RV E % E(BMD) R E B £ #

[0061] B&HRIFHE 1288 2 FixY)E % ENE 3R - &REBR - BT
fiT(SHAM)M 2 & ¥ % E s\ B H B R E & - 25128 25(1.14
glem®/c4 » MOVXAHRIHF470.03 g/cm? » B 5 Zith > G7TPAH ~ G7P2X
HRE2SHRIFTA & YV E # K P E S ROV » BRI iRIEAGTP
(BIG7P&H R GTP2X &) Re Al B ) B i ok » L4 Ff el PR E Y8
#E W EA PR E200 ng/kg B.W. 17-BitfE B2 (FIE2H) #H LAY, -

[0062] dE4FT7R > SHFTLIOVXEHRIBV/TVEAK  H45h - GTPAH
G7P2X4H K E2HMYBV/TVHENOVXH H E A Y2 LEE SR - Hf

G7P2XHHYBV/TVES = H GTPAH K E24H - BUR LR FH G7PAE UY S 4R bk
17 H > 20 HEIRRHE)
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BREAHYE A - INAE AT - 8RR KES.33 mg/kg B.W./dayWyGTPELE |

BEGRAER A - MR & 10.66 mg/kg B.W./day Il 2 3 H B EHYUR -
[0065] AL > FRIZEG R EABIELEA(LE - FIH TGt BEAEGTPRY I

piilhg e

ANJEG7P H7/8E = KEHIE5.33 mg/kg B.W./day x % = A\JE#20.86 mg/kg B.W./day

NIEG7P2X I8 = KB E10.66 mg/kg B.W./day X %
= JJEFE1.73 mg/kg B.W./day
B NERREEEE L7 - RERREEE &6 - e Z AFEGTP
f s (B H 758 #65 B {4 490.86 mg/kg B.W./dayZE %J1.73 mg/kg B.W./day -
S FHEST Z 2
[0066] &8 {2k & IS ple Ei ik 5 B /Y BRI ZU T2 - S 08 3 s 3
Ay - B Hm RE RN LB B I E g b 2 R (K - REH P2
SHAMZH - OVX4&H ~ G7P4H ~ G7P2X4&H K E24H Y55 12 AV A9 71 22 a8
BRI - OREEEGTPEYEER4E B (BIG7P4H e GTP2X4H) n] LLEZE 12
O EFER R B RE R R AR - RS RIER A B GBI RTF
fla(SHAM)4HAH[EIAY K2 - B mAET B E R - B R GTPHYHE I ES 1
HERRLAEAE - BEREGEY BLE 2RV HEB SRRV ER FAHEE

RZTET] -
=<1
OVX 4H SHAM #H G7P #H G7P2X 4 E2 41
EANEMEE m))  612+75 63.6£23 744+£68% 827+228 761+£203
f|t4: Stiffness (N/mm) 320.4+18.0 343.1+£229 3262+432 319.1+6.1 307.6+55.1
JENIEET (N) 173.7+ 148 171.7+8.7 186.5+59 1975+206 1768+ 12.1
5% 47 Strain (MPa) 16.8 £33 141+2.1 15419 189+£43 202+£75

519 H > 420 HEWRAE)
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Elastic modulus (MPa) 14.9+2.6 233+£1.2%*%  21.8£26%% 228+6.1* 1599+74

* Bg DS EHAE (R 2 (Mean + SD)RIR(0=6) °
* B OVX 2HAHEE p<0.05 -
#+81 OVX AAHEE p<0.01 -

[0067] & EFrit - AFHHFTEILSFENEHBRAELSHUNEZ
T REHu BT AV 2 HEY) > v LUS K TR L E B R DA B R
FlEEERVESE - BRERFREY NERE > WK HE R ER
A o

[0068] LLEEMASZIEM —sFdHan A - DL ERTIlE » (2 ASEA
Z—HEERMME > &AL REAFHE < 5 E - B4 SEH
HEE HA S E P {E 2 F 2 (LR B BB A H 2 SRk A HE A -
(Frofaitd ] i -

(EViretarr] i -

5520 F > £ 20 HEEWRRAS)
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2. 107141816

724001 CLTED

(oS3 4ats ] LU TR B g BBV HBIR R -« B0E S i & K Ig
=E RS Y IR 2 Tk

[ 2358H4 ] METHOD FOR TREATMENT OR PREVENTION OF A

DISEASE ASSOCIATED WITH A DECREASE IN BONE MASS AND
METHOD OF IMPROVING BONE ARCHITECTURE AND BIO-

MECHANICAL STRENGTH OF BONE

(]

A S 3R 8 — T F LA ST BB R (bome mass)JR ) BB 75 2
ik HEE  HERSENERERA—EEY  RAawEE—H
R REWGBELTEY o AR TR —ERE RS
(architecture) BB R4 VI BB E 2 J7i%k » HmE © HEEILIEHA
EH—AET BT E— R & e RFEWHRETEY - 4
S0 B AR T LA 5 PR O L 8 R 2 e R (T 2
LS BT RS TR A DT R R LURD SR S A0 IR R B 0
RN REEBYE SR B R RE R VR - UK E
FEFE ©

=1

\

(53]

The present invention provides a method for treatment or prevention
of a disease associated with a decrease in bone mass comprising

administering to a subject in need of such treatment a composition

B 1H > 42 HEHRER)



201924691

comprising an effective amount of genistein phosphate conjugate. The
present invention also provides a method of improving bone architecture
and bio-mechanical strength of bone comprising administering to a subject
in need of such treatment of a composition comprising an effective amount
of genistein phosphate conjugate. The present invention administering to
a subject in need of such treatment a composition comprising an effective
amount of genistein phosphate conjugate can effectively increase the oral
bioavailability so as to reduce the symptoms and the risk of complications
of menopausal women, increase bone mineral content, bone density and

bio-mechanical strength of bone, and slow down osteoporosis.

[FEENKE] E]1 -
[ARE TSR] i -

[rrfbE2a] I -

F2H 2 HEHRER



201924691

[SE0HH 3R S A= E ]

[(S513H] — 7 A DU TR B8 & (bone mass) ek /1 Bf =9 2 5

 HAE S  BIFRIsFNERSRA —EEY > ZHEVEE AN
L w R m iR EY) -

[S521H] 40 55 B F S0 (8 55 | T AT i 2 F DAUG 9% e FR PG B F 8 /) A

AR A B a2 oe RamBE i AV 22 AW ER

#J0.5 mg/kg B.W./day £472.5 mg/kg B.W./day -

L\H

el
S
My

[5£37H] 405 55 5 0 & Bl 55 2 76 i aic 2 ) PG 9% BCFR I B & /D
AR 1A i sl a2 & Ralu BT AY 2 ZANE K
£90.86 mg/kg B.W./day £ 41.73 mg/kg B.W./day -

[SF47H] 405 55 50 &0 B 55 2 70 By it 2 ) PG 9% BCFR I B 2 /D
BRI ik Hp o szl e OREA -

[SE57H] 40 H 55 5 0 & B 55 2 76 iy aic 2 ) DL 9% BFR I B & /D
BRI ik K sl aWirEHd 205 —

[SF67H] 40 H &5 5 1 & Bl 55 S T Ay it 2 ) LG 9% BCFR I B 2 /D
BRI Z ik » K s e 24/ N W 12 672K - DU & R e
BEREES T4 Y 2 H & B4%J0.5 mg/kg B.W.E4J2.5 mg/kg B.W. o

[SE77H] 40 H 55 50 &0 B 55 4 75 By il 2 ) PG 3% BGFR I B & /D
BRI Z ik - Ko Z A a Y G AE - seE - BBEE - FRCE] - BESEE] -
/INIRE] ~ BOREIRYIE -

"/

15 - 4t 3 HGEH A H AR E)
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[587H] 40 55 B FI 668 55 | T Ay il < F3 DA R s TR PG BLE 8 /0 A
BRI < ik i sl eV — D E & — MR E a2 ER]
sk AS KB A -

[3597H] 40 55 B F 6 8 55 | T Ay il < 3 DUA 9% s TR P B & Rk /D A
FRERIR.Z I35 - Ko BRI S R S T E BRFAE -

[S5107H]) 40 55 25 A1) di (B 55 O TR i it 2 A LUV e B TR 5 L &8 0 /D A
BARIRZ J70% B RE M EERREEREL - £ - 00 SRk
BB BERRZIE ©

(SS113H] 408 55 5 A& B 55 1 0I5 A i 2 F DG R s TR P Bl 8 05 /D
MBI < 0k H o ZERE S ALY -

(55127H] 40 H 35 S5 A& B 55 1 1 IR AT 2 F DUG R s FE P Bl 8 05/D
MEERIR < 0% H o WA BYE NE -

(55133H] 40 H 35 S5 A& B 55 1 270 A il 2 ) DLIB R s TR P Bl 8050 /D
MBRPRR < 7% K ZAEE M

[SB143H] —HEE B AG&EE (architecture) Z 774 » S HFE R
AFENEAERE —EE8Y  wdaPEe - ARE L oE R
T o

[(3153H] H FHEFEE S 14TEATIL 2 T et ssi 2 ik o B
LA EY R EBIEERTTAY) 2 2 H MR 4470.5 mg/kg B.W./day
Z£472.5 mg/kg B.W./day -

[S5167H]) 40 HH 55 B AH0 [E 55 1 STHA il 2 2 B AR &6 i <« 50k » Hdr

ZEAEEANE -
2 H 43 EETH SRR
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[B173H] —HRREEREY NERE L A HEE  BFEILEHE

=
WERAZRH —EaY  ZHaVEe - ANE L oE RalmBiEtT4

Y -

e

e

e

[SE181H] MHFHEAEE S VTHATR RS EREY IEME LTS
Ho o ZEAZEEANE -

[(S5193H] 40H 35 B AEE S 18IHATI Z fEm B A £V 2 E 25
Hor > g NEE N -

[35203H] 40H 3R EAEE S 19HATIM ZfEE B EY 2 E 25

Hoo ZERERkE

53 H > 3 HEEHHEHERE)
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