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9] FAle TS AHEW v Amgen, Genetech, IDEC, Abgenix, Chiron,
Centocor 53 9=+ Cabrige antibody technology, Celltech 59 ;A A 74S &
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2000 EAo] =W GlaxoSmithKline, Aventis Pasteur, Merck & & 57] A<k
SIAZE AAA HaE S MAAEe] 90%0l g S AAskaL low, A FA
ARTZERA 7Y el wep vie]l o |5 A oF 405 Wy FIMAS
MEslal . 53] DNA 219 49 Epimmune, Powder Ject, Sequella, Valentis,
Vical, Onyx Pharm & W= #lo]e 7|gEo] FE3t1 U+

HE AR5 AFADN = A FAGER ofe} AR E W AAS
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TE/E993% o] 3 =2l =7}
Compositions containing extracts fo
Curcuma longa and Echinacea .
} 2015220913 o ) Indena S.p.A. 2T
=49 angustifolia which are useful to reduce
penipheral inflammation and pain
PHARMACEUTICAL COMPOSITION FOR
ANTI-OBESITY COMPRISING EXTRACT | KOREA INSTITUTE
=9 2874696 OF A MIXTURE COMPRISING SAURURI OF ORIENTAL iRa=s
CHINENSIS BAILL., CURCUMAE LONGAE MEDICINE
RHIZOMA, AND POLYGALAE RADIX
) o Asac Compania De
- Novel pharmacological activities of ] ) .
=49 | 200075253 Biotecnologia E 5
curcuma longa extracts o
Investigacion, S.A.
COMPOSITION FOR TREATING
CORAL, JOSE
HEPATITIS CONTAINING AN
GONZALO
} EXTRACT OF CORDIA LUTEA
=4 2701190 CABANILLAS FHvtet
FLOWERS, ANNONA MURICATA SABELL
LEAVES, AND CURCUMA LONGA
CORPORATION
ROOTS
) o ASAC compania de
= Pharmacological activities of curcuma . .
S5 | 06841177 Biotecnologia e v =y
longa extracts o
Investigacion S.A.
AMOREPACIFIC
CORPORATION PARK,
DIETARY  COMPOSITION  CONTAINING
Chan—-Woong YUN, Jun
= EXTRACTS OF RED GINSENG AND CURCUMA
= | 2008062969 Won SEO, Dae Bang Al A
LONGA L. AND THE USE FOR FATIGUE
YEOM, Myeong Hoon
RECOVERY THEREOF
RHA, Chan Su LEE,
Sang Jun
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- AFAFY g2 F AH 125 ¢ Kupperman index &5 WH3h&

- Kupperman index 2} &3 W3tz 2 HAshs

- MENQOL, E2, FSG, Alkaline phospatase, Osteocalcin, Lipid profiles(Total cholesterol,
ol 4yl

HDL cholesterol, LDL cholesterol, Triglyceride), ¢t 2% 2 ¥3to] A %= (Hot flush V
AS, Sweating VAS), StAgx A4, HEx 13 A HA Wbz 2 W3 BMI ¥
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- #%7] : PDA Detactor (5437 425 nm)

- Z ¥ : ZORBAX Eclipse XDB Z©°] 250%4.6 mmLD, 5 um
-2 = 1357C

- % 1 mL/min

- FYF 10 ul

- ol54 1 2% Acetic acid (in 45% ACN)

- A AIZE 20 min

|
)
22
i

AN Curcumind = (ug/mL) * HN] HFH-3I] (mL)
AA A% (g) * 1000 (ug/mg)

Curcumin % F(mg/g) =

(4}) Puerarin A =
DO xTgd Azx
¥ % Puerarin 10 mgS F3te] 10mlEHFZef~=9 Y1, Methanol® F#3] =

d-83ke] 1,000 ppm EFANE Axd AFAdHS A5t xF Ao =
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wZ gt~ #H3| Methanol 100
2 A8l 2413 253} —ir%% s olE 23 & AH83}o] 045 pm PTFE filter=

e
)

- PDA Detactor (54 3% 254 nm)
2] : Shiseido Capell pak MGIO Z°] 250%4.6 mmlLD, 5 pm

N o My oY
NI

© 1 mL/min
- FY= 10 ul
o] 5%+ A- ACN
B- DW

(A :B =10 :90)

- A

AN Puerarin &% (ug/mL) = AN FHFHY (mL)

AA A=(g) *1000 (ug/mg)

Puerarin 4% (mg/g) =

(2) A3}
(7hH #3 9485 = Curcumin 241 23

- 73] AxAHFQ Curcumins A=k 23 429 mg/gel 235 YEA S



Curcumin
e 0.0124 100 7922558 -
T
A 2.0399 50 11265482 4.29
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Curcumin /11265482
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(W) &+ YA % 5 Puerarin

- Zto] A EAJE2Q Puerarin

Puerarin 3% 0.0109 100 5849581 -

o Ho
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a4t 2.0146 100 39781718 36.46
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A =F(mg/g)
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98.01

41185184
43222984
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<AIAIRFEE AZXTAHE>
715 /A B3 7
AzTA NZ/AZERANE =7 ) ) & (kg)
° e sgdskmg/y)
(FFFEE)
LA =3 Curcumin : 2.49 210
|
2% 9 o} 2006 %4 0T, 8
J
T 20 Brix Curcumin : 0.51 130
|
g~ 3 v 20%
|
At 90C, 30min
J
=5z 170C, SD Curcumin : 2.18
J
A3 FEET 30
(ZZFEE)
AA=Z(ED) Puerarin : 33.67 312
|
e E 20% 74 N, Sk
J
5 Puerarin : 26.4 266
l
g g IYPE iH] 20%
|
Akt 90C, 30min
|
=5z 170C, SD Puerarin :
l
deigey 70
(B2A3dFEE)
daFEET
5 =) V8p == Hou) Puerarin : 69.6
‘g\:] 70%]—7431__ = Curcumil’l : 07 100
= 70:30
J
L]
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© >98%)
: >99%)

e Curcumin (A ZA} : Sigma aldrich,

U
)
o

e Puerarin (A ZA} © Sigma aldrich, ¢

(hH Al A

d

o LB ZZE(AZWHE : CP001)
o AT FZZE(AZHE : CPO02)
o ATABZZTE(AZWHE : CPO03)

(th Alef
o W EFS-(Methanol) (X %A} @ Burdick&Jackson, Cat : AH090-4, Grade : HPLC)
o olNEvo]EZH (Acetonitrile) (A ZFA} ¢ J.T. Baker, Cat : 9017-03, Grade : HPLC)
o Z2H(Acetic acid) (A FA}: J.T. Baker, Cat : 9515-03 Grade : HPLC)

(2h) 7171 & A

Wl dol s HAl

7] 7] 3 A Z AF | B2 4
Pump
Detector
H P L C SHIMADZU LC20A
Injector
Oven
. ZORBAX Eclipse XDB C18
Column Agilent
(250%4.6 mm LD, 5 ym)
AAA & SHIMADZU AUX 220
Ze9FE7] shalel 2 POWERSONIC 410

(Fh) Al B (e dol ) AESE A8
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EEE SRR SRR
"EEX SEER SEER
Y 9 SEIE S
0 8 0 4% 0 4%

(v EA =4

e Mobile phase : 2% Acetic acid in 45% ACN

e Injection Vol. : 10 ul

¢ Column Oven Temp. : 35T

¢ Detector : Diode Array Detector (UV 425 nm)

e Column : Agilent-ZORBAX Eclipse XDB-C18 (250 mmx*4.6 mm, 5 pum)
* Flow Rate : 1 mL/min

(2) A}
(7h 5ol

@ Curcumin

® £ POA NG 1
: g
] 8
8- o
B
2
B = =—
140 145 15.0 165 16.0 16.5 170 176 180
min

s Curcumin s Puerarin esss  Blank{MeOH)

191, Blank, Curcumin¥ 89, Puerarin¥ -89 vl
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15

150

125

100

= Cyrcumin e CP-001

e} (CP-001) H]aL

192, Curcumin 3

Juwnasns |.l|.|-|.|1‘|.|..|\\
._|.|-|I|II|I||.|.|.JI..

-

-

175

150

125

100

100

- Cyroumin  s—

CP-002

AH (CP-002) HlaL

193, Curcumin 25 &
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s Cyrcuymin = CP-003

94, Curcumin E58 93 2243 F5E A9 (CP-003) Hl L

2 Puerarin
= 2 TR
# :
1
I
L
1
500+
0]
!
200 25 250 275 30.0 s 3.;‘-‘.—.{1'

- Puerarin e Curcumin - Blank(fAeOH)

195, Blank, Puerarin¥ -89, Curcumin3 -89 H] 3l



| FOAMLT 7
750
500]
250
0' 4 _/\
20.0 25 300 25 35.0
min

e Puerarin - CP-001

o
2

71¥6. Puerarin %5 I} A2 FEE A (CP-001) vl

i POAG 7
750
500
250+
i J_,r'\\
o id W e
200 25 30.0 325 35.0
min

o Pyerarin e CP-002

7. Puerarin 35843 2233 FEE A9 (CP-002) H L



| POA M 1
750-
500-
250
| _I'ff ‘\\
G - 4 A -,
200 25 250 300 325 35.0
min

= Puerarin == CP-003

138, Puerarin i+&

©
%
!

g FEE H49 (CP-003) Ml

¥1. 5ol FA A 7FA}o] (Curcumin)

Blank Blank - -
Puerarin 3-89 Puerarin - -
Curcumin 3% T8 Curcumin 15.732 0.000
&g 5= (CP-001) CP-001 15.729 0.003
AL FEE (CP-002) CP-002 15.727 0.005
a3 Eg == (CP-003) CP-003 15.728 0.004
#2. 5olA FfA+17kako] (Puerarin)

Blank Blank - -

Cucumin ¥ <=8 Curcumin - ~
Puerarin ¥4 Puerarin 26.477 0.000
&g 5FEE (CP-001) CP-001 26.389 0.088
ARG5S (CP-002) CP-002 26.424 0.053
a7 FE=+E (CP-003) CP-003 26.461 0.016




£9] Curcumin, Puerarin ¥ A+ 7} Zw# 3 U A dde] £4503, 7t 15
T 32 939 Peak Purity® ¥ AAIZM I Ao 1/3, 2/3004 FAAIZEAA UV
Spectrum®. & FQlsto] Az HAle] ttE =43 SolFor FAES HAFsA S
(i) 244
I FA 2 A Curcumin 8N FEF7H0 5~19 ug/mL¥} Puerarin ¥+
ZTZEQ) 277~971 pg/mLol Az 5% sX(x Data)et ¥ AWA(y Data)e] 2
S

999 ooz BEsh MamAel AFHe WA A AFHAS

o

e Curcumin : A4 AEAS g A3 FdEFAXHE T/EFHAH100 ,%RSD) <]
W= 1%0]3F, =24 A A7 Inter-day precicion)e] A9 1% ols}, Ald A7) AW A (Ex
periments precision)®] 7% 1% ©]3}7}F oA S

e Puerarin @ #AYY AEAFS st A3 AUz EAA(H A/ HA+100 ,2%RSD) 2] H
9= 1%0]8}F, E24 A2 (Inter-day precicion)®] 74-¢ 1% o]38F, Al @279 A A A (Exper
imenters precision)2] A% 1% ©]3}7} doJH S

2 Ayte wef B zAAA A3 85552 Curcumin, Puerarin®] s =7F A& A

=
#3. E4d9 9] AP A (Inter-day precision)-Curcumin

TR/AZHE CP-001 CP-002 CP-003
A 1 & Curcumin A F(mg/g) 0.5975 0.6044 0.6065
Ao 2 @ Curcumin A F(mg/g) 0.5980 0.6038 0.6075
Ao 3 F@ Curcumin A F(mg/g) 0.5965 0.6034 0.6077
Ao 4 F# Curcumin A F(mg/g) 0.5960 0.6027 0.6081
A 5 fe Curcumin 4 ZH(mg/g) 0.5969 0.6050 0.6066
A 6 5@ Curcumin A F(mg/g) 0.5966 0.6030 0.6068
EEHA(mg/g) (A) 0.004
3 #(mg/g) B) 0.603
%RSD (4t Ejo?:_i} =A/B+* 074

¥4, EAA7r9] AWA (Intra—day precision)-Curcumin



TE/AZHZ CP-001 CP-002 CP-003
47d1°] Curcumin 4 ZF(mg/g) B 3k 0.603 0.606 0.604
47429 Curcumin A ZF(mg/g) 8 3k 0.608 0.608 0.608
4 743¢] Curcumin A ZF(mg/g) B3k 0.597 0.606 0.605
48744 Curcumin A #F(mg/g) &3k 0.597 0.604 0.607
EFHAH(mg/g) (A) 0.005 0.002 0.002
3 T (mg/g) (B) 0.601 0.606 0.606
%RSD (FHEFEHA = A/ B * 100) 0.9 0.3 0.3

¥5. Ald A7) A A (Experimenters precision)-Curcumin

(A@A 1D (AR 2)
T CP-18001~3 T CP-18001~3
P1-1 0.605 pP2-1 0.608
P1-2 0.605 pP2-2 0.607
P1-3 0.605 P2-3 0.608
P14 0.604 pP2-4 0.608
P1-5 0.604 P2-5 0.608
P1-6 0.604 P2-6 0.607
P3-1 0.603 P4-1 0.603
P3-2 0.603 P4-2 0.603
P3-3 0.603 P4-3 0.603
P3-4 0.602 P4-4 0.602
P3-5 0.603 P4-5 0.603
P3-6 0.601 P4-6 0.602
3 0.604 o 0.605
EFHAH(mg/g) (A) 0.002
Z ¥ T (mg/g) (B) 0.604
%RSD 0.36




£6. EA1A o] AUA (Inter-day precision)-Puerarin

100)

TE/AZHS CP-001 CP-002 CP-003
AN 1 3 Puerarin A ZF(mg/g) 68.7195 69.0720 69.7630
AN 2 f3 Puerarin A #F(mg/g) 69.1477 68.7941 69.8919
AW 3 2 Puerarin 4 ZF(mg/g) 69.1174 68.3744 69.3490
AW 4 52 Puerarin 4 ZF(mg/g) 68.0926 68.7322 69.4477
A 5 8 Puerarin A ZF(mg/g) 68.3288 69.2937 69.1044
AR 6 3 Puerarin A ZF(mg/g) 68.3587 69.3796 69.4779
EFH2H(mg/g) (A) 0.51
¥  d(mg/g) (B) 69.02
%RSD (ZHEFHX = A/ B * 100) 0.74
®7. B9 7r9] A A (Intra-day precision)-Puerarin
TE/AZHS CP-001 CP-002 CP-003
AAA12] Puerarin 4 #F(mg/g) i #k 69.70 69.50 69.46
AW A29] Puerarin A #(mg/g) Bt # 63.63 68.94 69.51
42439 Puerarin A #(mg/g) %k 69.73 69.05 69.39
44 Puerarin A #H(mg/g) B 7k 69.51 69.86 69.20
EEFH A (mg/g) (A) 0.52 0.42 0.13
3 T (mg/g) (B) 69.39 69.34 69.39
%RSD (G EFHA = A/ B * 07 06 09

#8. A& A7ke] AW A (Experimenters precision)-Puerarin




(AN&@A 1) (AR 2)
T CP-18001~3 T8 CP-18001~3
P1-1 69.434 P3-1 69.156
P1-2 69.615 P3-2 69.446
P1-3 69.675 P3-3 69.561
P14 69.580 P3-4 69.376
P1-5 69.477 P3-5 69.344
P1-6 69.551 P3-6 69.453
P2-1 69.187 P4-1 69.607
pP2-2 69.278 P4-2 69.790
P2-3 68.947 P4-3 69.534
pP2-4 68.758 P4-4 69.126
P2-5 68.909 P4-5 69.646
P2-6 69.072 P4-6 69.450
3 69.29 &Ry 69.46
Z#AaH(mg/g) (A) 0.267
% % d(mg/g) (B) 69.374
%RSD 0.38

(=h) 8=4
e Curcumin @ 48] AAQGF] Curcuming #H713 3|5 & [(HPs=-AATE)/ AT
TEx100] Bt A 3] Eo] 87~96 %= Al dolHs A
AGFe] Pueraring FH7Ie 3FE[(APAse-HATE)/ETFE
Tx100] H7telA 34& O] 96~105%= FgatA dolFdS HASsAh
(mh) H 9]

DEFFEEE WAL 944, 4

e Puerarin : &4]8 0

=

A, Aol EE = 2 Curcumin & =24

9.6~14.4 pg/mL(80~120 %)= A3}, Puerarin =24 560~840 ug/mL(80~120%)<

(6) ¥4zl Z+2Fe] Curcumin, Puerarin 32 0.6 mg/g, 69 mg/g2d &3 F==5 &

A} 71Fo 2 A3 o Curcumin, Puerarin A & A U thE A Fo| 7HAHS WX
&, AEsta JEs Aarf dojxueg At L%}—%%%ﬂ AR AW’ e a7t s
Ak Adyor g3t BAHAS ASe e



b AeARFEE Ve A b4 A4
(1) 7| E(EE NFAAHY +4 2 &4
O A7 sAEFF3]NA “ZF” A AldS &8 24 21 (Curcumin), digteFd “Z
=7 Aekdo) wEl 4 (Puerarin)
O 7|sAdE(EE AxAd)e 74
Puerain 69.35 mg/g
Curcumin 0.60 mg/g
O 7] sAE(EE AR 44 <A
A2} FEE AFAE EXAZE3 1 a3 HA)
Lot No 1 2 3 -
. (Lot CP-001) (Lot CP-002) (Lot CP-003)
}E):\ Curcumin Puerarin |Curcumin | Puerarin |Curcumin | Puerarin | Curcumin | Puerarin
u N
ST (me/e) | (mg/g) | (mg/g)  (mg/g) | (mg/g) (mg/g) (mg/g) | (mg/g)
19HE 0.603 69.70 0.606 69.50 0.604 69.46 |
2uLE 0.608 68.63 0.608 69.94 0.608 69.51
3ukE 0.597 69.64 0.606 69.95 0.605 69.29
4uHE 0.597 069.51 0.604 69.86 0.607 69.20
it 0.601 69.37 0.606 69.31 0.606 69.37 0.604 69.35
(2) 718+ (s AP 1F AR
by F239 (Curcumin)
HO = | OH
Tz 0~ e S o
CH; O OH CH,
A2 Ca1H2006
wAeF 368.38 g/mol
CAS No 458-37-7
Aty Fo&& (Puerarin)
T N A S
o= L
AL Ca1H2009
Ak 416.3781 g/mol
CAS No 3681-99-0
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. Puerarin
% A X Puerarin (Sigma, P5555-100 mg, assay:=>99.0% (HPLC))
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S x(A x B) / Sample(mg) x 100

ASE

vl
=

sto]l 10 mL & FEFe2~ 30 91, Methanol2 F3] =

S

%
AT e %

o] A% (mL)

[e)

=

}o] 0.45 ym PTFE filter2 o 7}

°

48

ke
T

. PDA Detactor (54 3% 254 nm)
. Shiseido Capell pak MGII Z°] 250%#4.6 mml.D, 5um
A -ACN/B - DW (A : B =10 : 90)

: 1 mL/min
10 ul
Puerarin content (mg-g™)
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O Faxd%s |0

WA [l AEH A del A B alA]

<A A >

O A ®EAwH : Curcumin

O AR FH71F & 06 mg/g

O ¥+ AHXE : Curcumin (Sigma, 08511-10 mg, assay:=>98.0%(HPLC))
O &AW

@O AlF-Ede] Az

- AR 1 gs Y F 50 mL FIETsA] ¥=Th(20 mg/mL)

® N oY @

3

Zea®7Io A S| H F 2ol AEn.

718 es FuEekagel Y3 MeOHZ #4704 2he 5 045 um PTFE filter® o] 243}

of AlgEHow gt}

EFE&RY Ax

FrEA AAFES MeOHO 2 £33+ 1.0 mg/mL7F H A Ho] FEdo=z shu)

71 EAE AEete] =50 F SHTFE A4St EFEHoRE

Al g Az

o Bl EFY 10 LA S 7HAAL vy 2A0R A ARvED I Y| wet Al st

7ke] o] Curcumin®] AW AT 9 ASE A3}

7171271

7 % 7] : UV detector / Diode array detector (&7 3% 425 nm)

Z A Agilent-ZORBAX Eclipse XDB-C18 (4.6 mm ILD. x 150 mm, 5 ym) =&
oj ¢} FET A

ZH2% 1 3BT

+ % 1 ml/min

F 4 F:10u

o] & 4 : 2% Acetic acid (45% ACN)

Ak

Curcumin content (mg-g )= S x(A x B) / Sample(mg) x 100

A AIEE Y] HEF (mL)

B ARgae] 5%
H
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= % T4 2% FEE 44d7] A via Hrt

O Z=AE} A 72 2 E3)

Sa0s-2 2= A FA XL} RAW 2647 3t d A E+= ATCC (walkersville, MD, USA)e]
A Fokkgr o High-glucose Dulbeco’s modified Eagle’s medium (DMEM) (Hyclone
Laboratories, Logan, Utah, USA)°el| 10% fetal bovine serum (Hycolone laboratories,
Logan, Utah, USA), 100 mg/L penicillin-streptomycin (Hycolone laboratories, Logan,
Utah, USA), 2 mmol/L L-glutamine (Hycolone laboratories, Logan, Utah, USA), sodium
pyruvate (Hycolone laboratories, Logan, Utah, USA), 100 mg/L penicillin-streptomycin
(Hyclone Laboratories, Logan, Utah, USA)& ¥3&3sle] AF&3F3t} 37T, 5% COq0 A 4l
FotAdth Sa0S-2 =ZATAMES] E3h= ol AEV TS FA4 F 50 pg/mL
ascorbic acid®} 10 mM B-glycerophosphate #] 2]l €8] =3ttt RAW 264.7 A X9
b A X2 o] B3+ 30 ng/mL recombinant murine RANKL *2] o 2|38 =3
(h) Az 54 AAMTT assay)

2 AF e AFEE FEEO] guAlEe] S4E UelEA A7 916t MTT assay
2 g3ttt MTT solution(5 mg/mL)& PBSel|l 9ol 5 ofyslo] AFE3F ub2rd -4 E
¢l RAW264.7 MZE 96 well plateo] 1X10* cells/well2 & €4S 100 plo] JE& B3
st o, sjgde 10% FBSE i3 DMEMS AREE. 12417 st vl & 255
< 25, 50, 75, 100, 200, 400, 600, 800, 1000 pg/mL= A 2]ato] 24A)1%bE< wieFst. 1 5
MTT reagent 20 uL& 7tste] el o MTT & Hasslr] 9siA sd= 2s
Sl AX 7 For Wb A7l wil s MTT reagentZ suctiond}il PBS £olo =2 23]
At 728 well & DMSO 200 uLE #H7Fste] wlgr]oA &3 AlAoH, 208 &
iMARK™ Microplate Reader (Bio-Rad Laboratories Headquarters, Hercules, CA, USA)Z

o] 8-3}o] 560 nm oA optical densityE =7 $F

(th Real-time polymerase chain reaction®ll &3t ZZA| oA upZA|E F3} e Qx| 23 =A
FEES AYUSAS ] ZFAE E GFAE 3 AH QA S dolr ] $8 real
time PCRE A A& 5X10°70 9] SaOs-2 A EZE 6 well plated] w53}

acid®} 10 mM B-glycerophosphateE #7}sto] ZIFAXZQ E3I=
A7 Eet AEE H, AEE S, 1X10071e] RAW264.7 AIZE 6 well plated] ¥
&3l 10 ng/mL RANKL¥ 10 ng/mL M-CSFE #H7tste] staAxae 235 f= §
=55 BN Fet AHygs 1 AMEE 3] RNeasy extraction kit (Qiagen,
Gaithersburg, Maryland, USA)& #|ZA}Le] protocole] Wz} RNA F=S A A% iScript
cDNA synthesis kit (Bio-Rad Laboratories Headquarters, Hercules, CA, USA)E A}-&3}4]
cDNAES FA4%. a9 2dS FA-Hs] #1ste] SYBR Green (Q SYBR Green



Supermix, Bio-Rad Bio-Rad Laboratories Inc.)S ©]-&3F 2 AIZF A&k PCRS A& AL,
7171 Real-Time PCR (Applied Biosystems, Foster City, CA, USA)S AF&

A Aol 3k PCR primer?] 9714 <& Table 19| YEFH. Real time PCR WFH$& % 20 n
L Wel cDNA 2 puLe} 2X SYBR mix 10 pL, forward, reverse primer 7}
5 1 A #H7bshla, vmAls HO0R Ale. PCR % 9AE tgd 2x
40 cycles 2 A]8k Hot startE #l38l 95CAA 8%, TF ©AS] denaturations 95Tl A 15

i
N
N

%, annealingS 55ColA 30%, extensions 72ColA 30x3F WHE-3H ZF cycle?] extension
Fo zko]l 71E¥. BE cycleo] 9E5¥ ¥ primere] Eo]AS 3H2lslr] 98] melting curve
B2 A Ayte] #4& BioRadollA Al #3l= CFX MaestroTM Analysis Software &
A%

Table 1. Primer sequences used in real time PCR quantification of mRNA

Gene Primer sequences

GAPDI F 5 -ATGGAAATCCCATCACCATCTT-3’
R 5'-CGCCCCACTTGATTTTGG-3’

ALD F 5'-CCGCTTTAACCAGTGCAACA-3’

R 5-CCCGATTCATCACGGAGATG-3’
Osteocalcin F 5'-CAGGAGGGCAGCGAGGTA-3'
R 5'-GCTCCCAGCCATTGATACA-3'
NFATCI F 5:—CCTGGAGATCCCGTTGCTT—3:
R 5 -AGGATCCCAGCACAGTCGA-3
c—fos F 51—GAGACCCCCTAAGATCCCAAA’—S’
R 5 -AACCCCCGTCTTGGCATAC-3
MMPY F 5'-ACGCCACGCATTTTCAAAA-3'
R 5'-GGCCCATTCCCTCCACAT-3'

(2h) FA A=

B 4% A= SPSS (Statistical Package for Social Science, version 23.0, SPSS Inc.,
Chicago, IL, USA) SAIZZ 23S o]8-3slo] Z} A2 meantSDE ¥AI8H AL, o+ 7He] BA
A F2]4 S Duncan’s multiple range test® AA|3}o] oA P<0.05F=0lA A4S

(2) 234

7h AZ 4875 EAA)

[e)

MTTI[3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide] assay AAFHS 9]
£l AAg o] BAHE A =84 71Fd MTTE M) v4=84 formazan
o7 WA 7= AolglE A E 9 mitochondria dehydrogenase?] 58S o] &3k Wl A
J¥ formazan®] 2 Aol AME o vHlE g AxE7E o] Aol JSFE MTTE &

do] gol Hof § g neAL uls 4

o
of MES] AESES 43 A= Figl, Fig2, Fig.3, Fig.4el
< 0-1000 pg/mLS AHEs & AEES 543 A3, 25-400 pg/mL



S E AEEo] 90%°ldellod 600 ng/mLe ABEEo] 85.5%, 800 ng/mLolA =
&g o] 82.1%, 1000 png/mLol A= AEEo] 73.9%= ol S s

ab o
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Fig. 1. Effect of Pueraria lobata Ohwi water extracts on cell viability in
RAW?264.7 preosteoclasts

Cells were incubated with extracts at the indicated concentration for 24 hr. Cell viability
was assessed by MTT assay. Data were expressed as percent growth rate of cells
cultured in presence of pine cone extract, compared with untreated control(0 pg/mL)
cells, taken as 100%. All data are presented as meanzstandard deviation. Statistical
analyses were performed by Duncan’s multiple range tests after one-way ANOVA using

SPSS software. Differences were considered statistically significant at p<0.05

2 20% T FEES 0-1000 pyg/mLS Ay ¢ AESS SAS 23 25-400 p
g/mL % ]/\1—?: AEEo] 90%°] o] )~}\——L]' 600 pg/mLe AE80] 87.8%, 800 pg/mLol
M= AEE] 79.1%, 1000 pg/mLol A= AEE0] 674% 2 ozl AS gelst
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o 15 a0 ] 1] 00 &0 0] B0 1000
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Fig.2. Effect of Pueraria lobata Ohwi 20% EtOH extracts on cell viability in



RAW?264.7 preosteoclasts

Cells were incubated with extracts at the indicated concentration for 24 hr. Cell viability
was assessed by MTT assay. Data were expressed as percent growth rate of cells
cultured in presence of pine cone extract, compared with untreated control(0 pg/mL)
cells, taken as 100%. All data are presented as mean=standard deviation. Statistical
analyses were performed by Duncan’s multiple range tests after one-way ANOVA using

SPSS software. Differences were considered statistically significant at p<0.05

48 & FEE< 0-1000 pg/mLe A3 § AEES 4T 4, 25-100 pg/mL &
oM AEEo] 90%0l ol o, 200 pg/mLS AEE0] 84.8%, 400 pg/mLelA = A
L&0] 80.5%, 600 pg/mLelA = AEEC] 705%, 800 ng/mLolA= AEE0] 67.0%, 1000
ng/mLol A= AAEEC] 608%= Holxl g gl
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Fig.3. Effect of Curcuma Jonga. L water extracts on cell viability in RAW264.7
preosteoclasts

Cells were incubated with extracts at the indicated concentration for 24 hr. Cell viability
was assessed by MTT assay. Data were expressed as percent growth rate of cells
cultured in presence of pine cone extract, compared with untreated control(0 pg/mL)
cells, taken as 100%. All data are presented as meanzstandard deviation. Statistical
analyses were performed by Duncan’s multiple range tests after one-way ANOVA using

SPSS software. Differences were considered statistically significant at p<0.05

Tg 20% F4 FE=== 0-1000 ug/mL—°~ A & AEeS SAT 2¥ 25-100

E&0] 66.9%, 400 pg/mLell
M= AEEC] 46.3%, 600 ng/mLoﬂ/HT‘E *£z°0] 43.4%, 800 npg/mLoAl& AEE o]
47.1%, 1000 pg/mLoll A= AEE0] 51.9% =2 Hojxl A& g2l 5. 800-1000 pg/mLell A
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Fig.4. Effect of Curcuma Ionga. L 20% EtOH extracts on cell viability in
RAW264.7 preosteoclasts
Cells were incubated with extracts at the indicated concentration for 24 hr. Cell viability
was assessed by MTT assay. Data were expressed as percent growth rate of cells
cultured in presence of pine cone extract, compared with untreated control(0 pg/mL)
cells, taken as 100%. All data are presented as meanzstandard deviation. Statistical
analyses were performed by Duncan’s multiple range tests after one-way ANOVA using
SPSS software. Differences were considered statistically significant at p<0.05
(\}) Osteoblast ## Fxa Hd e F4
& ® A (alkaline phosphatase; ALP)x= tii&9] ZZ o] &A3y, &+ %2

of EAsk= ALP= & Aol &wrs] dojd o] 1 &4 o %7}6}% Aoz d¥A U+

Sa0s-2 Mo zZ 48 F2ES 50, 100ug/mLS A 2lg & ALP mRNA 2dS
A3t A3E Figholl YEFN SIS, Ascorbic acid®t B-glycerophosphateS # €] 3t controls* <
normal controla-ol H]&] 29v} FeolHom Z71ES Felatga, 43 EFEE 50, 100 p
g/mL A 2]7"2 normal controlz™ol W& ZtzF 1.2u), 0.88] F7Fslsl ot f22 Q1 *}ol
Ve A ks AT FX q—ir% 50, 100 pg/mL # 2] normal controlstol| ®]3s] z}z}
09 S7tetd ot Fo] Al Afol= WEtUA Rd=. A = FE= 50, 100 pg/mL 2
& normal controlitoll Wl 77+ 0.8 F7he ot oAl Aol YERFA %S
3 73 4 FEE 50 pg/mL A8+ normal conrolitoll H]E| 1.7¥] ol oz F7)
Pz, 100 ng/mL A2 1.0 S7Fstd o #F914Q1 ol YEuA Fs. FE5&
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Fig.5. Effect of Pueraria lobata Ohwi and Curcuma Ilonga. L. extracts on mRNA of
ALP expression in SaOs-2 cells

The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. PW50 : Pueraria lobata Ohwi
water extract 50 pg/mL, PWI100 : Pueraria lobata Ohwi water extract 100 pg/mL, PE :
Pueraria lobata Ohwi 20% EtOH extract 50 ng/mL, PE100 : Pueraria lobata Ohwi 20%
EtOH extract 100 ug/mL, CW50 : Curcuma longa. L. water extract 50 pg/mL, CW100 :
Curcuma longa. L water extract 100 pug/mL, CE50 : Curcuma longa. L 20% EtOH extract
50 pg/mL, CE100 : Curcuma longa. L 20% EtOH extract 100 pg/mL
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Osteocalcine calcium¥ Zg3st= vitamin K ¢4 a-carboxy glutamic aci
a, wel ARl FrEQl ARSI A v e Agtet W e} dentinol] wf-§- So

o]
=

SaOs-2 A Eo] & 743 FE55S 50, 100ng/mLe 23 % osteocalcin mRNA 2
S =A% AHRE Fig6ol YHEFHSS. Ascorbic acid®} B-glycerophosphateE =] 2] 3t
controli & normal controliol H]&] 2.08] FH oz F71eS e, 4 5=
50, 100 pg/mL #8372 normal controlzol H|& z+z} 1.0, 1.18) Z7}std oy o4l
zkol = YERUA] RSk At 20% T4 FE= 50, 100 ng/mL A 2w normal controla*ol
Hlal zkzk 0.8¥1, 1.08 F7Fetd v w4l Aol YeuA &ts. 4 = 52 50

o

_

i,

100 pg/mL #] 2] normal control:rLoﬂ Hlsl z+zk 0.88] F7ksksd ot oAl Aol
EUA] kS ek A3 20% 74 FE=5 50 ng/mL A # S normal conrolsol H] 3l

50u o4 ow F7hela, 100 ug/mL A 050 FrhsG ot foH Aol

Bl &g FEE 28 F osteoclacin®] S7MEel Ay E FEEHU= 20% T4 F
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Fig.6. Effect of Pueraria lobata Ohwi and Curcuma Jonga. L extracts on mRNA of
OC expression in SaOs-2 cells
The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. PW50 : Pueraria lobata Ohwi
water extract 50 pg/mL, PWI100 : Pueraria lobata Ohwi water extract 100 pg/mL, PE :
Pueraria lobata Ohwi 20% EtOH extract 50 pg/mlL, PE100 : Pueraria lobata Ohwi 20%
EtOH extract 100 pg/mL, CW50 : Curcuma longa. 1. water extract 50 pg/mL, CW100 :
Curcuma longa. L water extract 100 ug/mL, CES0 : Curcuma longa. L 20% EtOH extract
50 pg/mL, CE100 : Curcuma longa. L 20% EtOH extract 100 pg/mL
(t}) Osteoclast ¥& FAA T& =z =4

NFATcl#  c-Fose= IEFAEL &slo 7 a2
RAW264.74 3o M-CSF¢F RANKLE A efsto] spxAl2e 23} fio glojd 2+, %
FFEES 50, 100 pg/mLe A2 & NFATcl? c-Fos mRNA 2dS 43 Axs

NFATcl 32 #dFs S48 Ay RAW264.7 Ao M-CSF9 RANKLS # &3}
of HFAELE £3E FE3 controlir normal controlitoll Hl&l 1.7v9] =4 LHEISS
glst i, PW50, PW100, PES0, PE100 2] Al controlol H]3] NFATcl1¢] & o] z}zt
0.4¥l, 0.58H, 0.58], 0.58] frold o= FFAskear, CW5H0, CW100, CES0, CE100 2] A] z+7}
0.5, 1.0W, 0.54, 0.58) freld o= 7HAsh

c-Fos fdA #dxS S4% A3, RAW264.7 Ao M-CSF2+ RANKL S ﬂfﬂo}‘ﬂ
A ER B35 FE3% controli normal controlitol H]3] 1.8¥] =4 HHHASES &
A5k 3, PW50, PW100, PE50, PE100 A2 A] controli*ell H]3] NFATcle] & o] 7-}7-}



0.6¥1, 0.6¥, 0.54, 0.541 frof& o= FHAsklar, CW50, CW100, CES0, CE100 A 2] A] z+7z}
0.691, 1.0v, 0.6uH, 0.6W) frold o= AT
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Fig.7. Effect of Pueraria lobata Ohwi and Curcuma Jlonga. L. extracts on mRNA of
NFATc-1 expression in RAW264.7 cells

The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. PW50 : Pueraria lobata Ohwi
water extract 50 pg/mL, PW100 : Pueraria lobata Ohwi water extract 100 ng/mL, PE :
Pueraria lobata Ohwi 20% EtOH extract 50 pg/mL, PE100 : Pueraria lobata Ohwi 20%
EtOH extract 100 ng/mL, CW50 : Curcuma longa. L water extract 50 pg/mL, CW100 :
Curcuma longa. L. water extract 100 pug/mL, CE50 : Curcuma longa. 1. 20% EtOH extract
50 pg/mL, CE100 : Curcuma longa. L 20% EtOH extract 100 pg/mL
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Fig.8. Effect of Pueraria lobata Ohwi and Curcuma longa. L. extracts on mRNA of

NFATc-1 expression in RAW?264.7 cells
The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. PW50 : Pueraria lobata Ohwi
water extract 50 pg/mL, PWI100 : Pueraria lobata Ohwi water extract 100 pg/mL, PE :
Pueraria lobata Ohwi 20% EtOH extract 50 ng/mL, PE100 : Pueraria lobata Ohwi 20%
EtOH extract 100 ng/mL, CW50 : Curcuma longa. L water extract 50 pg/mL, CW100 :
Curcuma longa. L. water extract 100 pug/mL, CES0 : Curcuma longa. 1. 20% EtOH extract
50 pg/mL, CE100 : Curcuma longa. L 20% EtOH extract 100 pg/mL

MMP-92& Type V9] collagenase® 3= A ¥o| Aol 3}o& & cetracelluar matrix2

Hu:

Aot Ao v FAELS RAW264TAEZ M-CSF9 RANKLE A elste] stFA L2
Bl G50 oA A FAFFZES 50, 100ug/mLS s = MMP9 mRNA 23S
=43 A3%E Fig9ell Yehds

MMP-9 f34 d8 ks A4 A3, RAW2647 Al¥e] M-CSF9 RANKLS A3}
of FAEXRE 235 F=3 controlv* normal controliol H]3| 34u) =7 LHEAFS
ghelatlal, PW50, PES0 A 2] Al controliell Hla]l MMP-99] @& o] zkzb 0.79), 059 74

st ot oAl zpol= YERA] @9ke. s PWI100, PE100 A 2 A controlitel] H] 3|
MMP-99] wtdo] zhzb 124, 158 =4 Yebgoy #9942 Fol= s, CWHO,
CW100, CE50, CE100 A g A] z}z} 2.9u), 9.38), 2.4u8), 2.74] fo] oz =4 e
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Fig.9. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA of
MMP9 expression in RAW264.7 cells

The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. PW50 : Pueraria lobata Ohwi
water extract 50 pg/mL, PWI100 : Pueraria lobata Ohwi water extract 100 pg/mL, PE :
Pueraria lobata Ohwi 20% EtOH extract 50 ng/mL, PE100 : Pueraria lobata Ohwi 20%
EtOH extract 100 ug/mL, CW50 : Curcuma longa. L water extract 50 pg/mL, CW100 :
Curcuma longa. L water extract 100 pug/mL, CE50 : Curcuma longa. L 20% EtOH extract
50 pg/mL, CE100 : Curcuma longa. L 20% EtOH extract 100 pg/mL

oj9t 22 AiE EUE e W 2T ¥ AP B FEERT 20% 74 FEE
ol TAAR dFE A= ALR ARHY, 20% FAFE=E olEste] A % 43
o] E3E e 5 FEE0] S A= FFS Lot s

AR, A 20% FAFEE] 5ed 59 FE=e o48dr] g nla gt

(D 29 2 Oy

7h Z=AEet dEAEe] 7] Eug R w3t

Sa0s-2 == AT A Ze} RAW 2647 3= 4325 ATCC (walkersville, MD, USA)el
A ko High-glucose Dulbeco’s modified Eagle’'s medium (DMEM) (Hyclone
Laboratories, Logan, Utah, USA)el 10% fetal bovine serum (Hycolone laboratories,
Logan, Utah, USA), 100 mg/L penicillin-streptomycin (Hycolone laboratories, Logan,
Utah, USA), 2 mmol/L L-glutamine (Hycolone laboratories, Logan, Utah, USA), sodium
pyruvate (Hycolone laboratories, Logan, Utah, USA), 100 mg/L penicillin-streptomycin
(Hyclone Laboratories, Logan, Utah, USA)S ¥ 3tsle] A}&30S. 37C, 5% CO.0 4 Hf



FetArh Sa0S-2 F=HTAES E3h= olE AMEVF 9Es FAT F 50 pg/mL
ascorbic acid®} 10 mM B-glycerophosphate #] 2] o8] X3ttt RAW 264.7 A 3E 9
A L2l 3= 30 ng/mL recombinant murine RANKL 2]l 98] fx=3aS
() Mz =54 AFMTT assay)

Ao AR FEE] AR SAS UEtleA S48 f1dtel MTT assay
= $3359S. MTT solution(5 mg/mL)S PBSel =91 % o 3}sle] ALEEA S, ST
¢l RAW264.7 AIZE 96 well plateo] 1X10* cells/well2& & €4& 100 plo] Y2 &
Fad o, vide 10% FBSE g3 DMEMS AFE3I S, 12417 Bot mjgst & =
=255 25 50, 75, 100, 200, 400, 600, 800, 1000 pg/mL= *]g]sle] 24A] k&<t v &3t
. 1 %, MTT reagent 20 uLE Z7}ste] Ho s MTT LS FHAiskstr] f8iA &
d=2 "HS Aestal 4A7F 5 WESAI A S vl A} MTT reagentE suctiondstil PBS &
oz 23 AT & 7zt well & DMSO 200 pLE #7Fste] njf7]ol A &3 A|FHoH, 20
2 3 iMARK™ Microplate Reader (Bio-Rad Laboratories Headquarters, Hercules, CA,
USA)E o]&3}o] 560 nm 3ol A optical densityES &4 3 <
(t}) Real-time polymerase chain reaction®] <23t ZZ M| oA IZAHE E3} AA AA

wd 574

|

o

AglstRs W 2=AE D SEAE 23 B A HAS dolH 7] 98, real
time PCRS AA3tSS. 5X10°719] SaOs-2 AEE 6 well plated] #
ascorbic acid®} 10 mM B-glycerophosphateE #7}sleo] ZHFAXEZS] E3IE & & F=
& 48 A7 B9 AYd H, AXE SN, 1X10°712] RAW264.7 AEE 6

o] #5331 10 ng/mL RANKL¥ 10 ng/mL. M-CSFE A 7}ste] uZF A E
T FEES 48AFF st AP H AEE 8o RNeasy extraction kit (Qiagen,
Gaithersburg, Maryland, USA)& A ZAFe] protocolel wel RNA F3&%S 2 A8 8. iScript
cDNA synthesis kit (Bio-Rad Laboratories Headquarters, Hercules, CA, USA)ZS A}-&3}¢]
cDNAE d4dstds. a5 2ds SH4s7] fste] SYBR Green (iQ SYBR Green
Supermix, Bio-Rad Bio-Rad Laboratories Inc.)S ©]83F AAIZF A= PCRS AA|8H% AL,
7] 7]+ Real-Time PCR (Applied Biosystems Foster City, CA, USA)S AM&3slS. Z+2he
fAAtol thdk PCR primere 714 <€E Table 19 YJERHAS. Real time PCR ¥F&S &
20 puL Wl cDNA 2 uplLet 2X SYBR mix 10 pL, forward, reverse primeri= 22} 100
pmol/uLE 1 pulLA H7Febdar, U= HO0E AYFUA. PCR 5% WA= v53 23
ZZ cycle 40 cycles AAEAS. Hot starts Y3 95ColA (F, FZ A9
denaturationS 95Col 4] 15%, annealingS 55C9|A] 30%, extensions 72Co|A 30%7F Wb
E3alH, 7} cycle?] extension $°l gtel 7|EHAY. BE cyclee] ¢E5 % ¥ primer? 5o
e FRlst7] 18l melting curve A& AASHA S A3 #4S BioRadol A Al sk

q
=1
CFX MaestroTM Analysis Software® 413}
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Table 2. Primer sequences used in real time PCR quantification of mRNA

Gene Primer sequences

GAPDH F 5-ATGGAAATCCCATCACCATCTT-3
R 5-CGCCCCACTTGATTTTGG-3

F 5-CCGCTTTAACCAGTGCAACA-3

ALP R 5-CCCGATTCATCACGGAGATG-3
Osteocalcin F 5" -CAGGAGGGCAGCGAGGTA-3’
R 5'-GCTCCCAGCCATTGATACA-3’
NFATC1 F 5’:CCTGGAGATCCCGTTGCTT*S’
R 5-AGGATCCCAGCACAGTCGA-3
o fos F 5-GAGACCCCCTAAGATCCCAAA-3
R 5-AACCCCCGTCTTGGCATAC-3
MMP9 F 5'-ACGCCACGCATTTTCAAAA-3’

R 5'-GGCCCATTCCCTCCACAT-3’
F 5'-GATAATGTGAACCATGCAGTGTTG-3’

Cathepsin K R 5'-CCAGTGCTTGCTTCCCTTCT-3’

(2h) & AA =
B A% Ayl SPSS (Statistical Package for Social Science, version 23.0, SPSS Inc.,
Chicago, IL, USA) EAZZ 138 o] 83te] 7} 289 mean+SDE FASIG AL, o 7He] &
A4 94S Duncan’s multiple range test2 A1t 294 P<O.0657TNA AA3A S
(2) A2
7hH AE =4 %

2
=
Sample<] Z”é%l%% Aa4dst7] 98 &= *—Ll'd—% A% 5 RAW264.7 A5 ©] 8381

[ein)
N
=
off
!

o 0% TAFE=EYN A 20% FAFEES 37, 55, 73 HEE 42 5FE 0-1000
ng/mLs A & AEES FEo A% 25 pg/mL A Al
83.2% L& AL e, 50 ng/mL ©]%d ﬂ?‘% oF 70% % ZFAdtRlal, 55 H &
B35 49 25 50 ng/mL A A F 80% HEES FAstL Jdo}t 75 ng/mL ol A
Al oF 73-77% AEES A8 o2 YEl S, T3 73 8l B3¢ELS 25 pg/ml A
2l Al 80.7% AEES FASAL, 50 pg/mL ol HZAl ¢F 68.0-76.6% AEEES FA 5=
Ao 2 e &(Fig.10)

iy AEs 37, 55, 73 H &2 % 2
g/mLs A & AEES AT A7, 37 53 FE2E A9 25 ug/mL HA] 73.7%
AEEo] YEF I 50 ng/mL o]’ A Al 70% mRke] AEEo] YE S 55 B FEE
o] A% 25 ug/mL A Al 720% AEEo] FAENIL, 50 ug/mL o]’ A Al °F 70%]
AEEC] FA HAoH, 73 B3 FEE9 A5 25 ng/mL AA 78.0% BEEC] FA Y
31, 50 pg/mL o] A Al oF 75%9] AEZ AEEo] e (Fig.1l)

wed, BEgE 2 FEHES 10, 25 pg/mL 9 FEE AEd A3 F fAx wE A
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Fig. 10. Effect of Pueraria lobata Ohwi extracts and Curcuma longa. L extracts
complex on cell viability in RAW264.7 preosteoclasts

Cells were incubated with extracts at the indicated concentration for 24 hr. Cell viability
was assessed by MTT assay. Data were expressed as percent growth rate of cells
cultured in presence of pine cone extract, compared with untreated control(0 pg/mlL)
cells, taken as 100%. All data are presented as meanzstandard deviation. Statistical
analyses were performed by Duncan’s multiple range tests after one-way ANOVA using
SPSS software. Differences were considered statistically significant at p<0.05

(A) : Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 3:7

(B) : Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 55

(C) @ Pueraria lobata Ohwi extracts and Curcuma longa. L. extracts 7:3
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Fig. 11. Effect of Pueraria lobata Ohwi and Curcuma longa. L complex 20% EtOH
extracts on cell viability in RAW264.7 preosteoclasts
Cells were incubated with extracts at the indicated concentration for 24 hr. Cell viability
was assessed by MTT assay. Data were expressed as percent growth rate of cells
cultured in presence of pine cone extract, compared with untreated control(0 pg/mL)
cells, taken as 100%. All data are presented as meanzstandard deviation. Statistical
analyses were performed by Duncan’s multiple range tests after one-way ANOVA using
SPSS software. Differences were considered statistically significant at p<0.05
(A) : 3:7 Pueraria lobata Ohwi and Curcuma longa. L complex 20% EtOH extracts
(B) : 55 Pueraria lobata Ohwi and Curcuma longa L complex 20% EtOH extracts
(C) : 7:3 Pueraria lobata Ohwi and Curcuma longa. L. complex 20% EtOH extracts
(1}) Osteoblast #& F1x Hd = =4

Sa0S-2 /‘ﬂ:?iﬁ] 24, A% 20%TAFE BEEE 2 5 20%TAFEES 10, 25 1
g/mLEs A & ALP mRNA 23S SA% A3E Figl124 Wet &, Ascorbic acid
9} B-glycerophosphateE *1#] ¢+ controli*< normal controliol H|3| 1.38] FHo =z =

oSS Q1% s, PECEL(Z 20% T+AF=E @ 43 20% TA4F===37), PECE2(#

& 20% FARAFEE  AF 20% FAHFE==55), PECE3(& 20% FAHFE= @ 4% 20%
FAFEFE=T73), PCEI(Z, 48 53 20% FAF== ; 37), PCE2(Z, 248 5% 20%
FAFEE 5 bD), PCE3(Zd, A% 5 20% F8F=E ; 755 10 pg/mL AZA

normal control=oll Hl&l ZFzF 0.9, 0.94), 0.99), vl 158 S718S &S

0.99H, 1.
deee Bstae. ©

O o

E Al PCE3+% normal controlit¥ §-¢]% ¢l z}o]7} T3k PECE1
(A& 20% FAHAF=E A% 20% TAHFEFE=37), PECE2(Z 20% TAHF=E 4%
20% FAFEE=55), PECE3(Z+* 20% FAF=E @ 4% 20% FHFE===73), PCEL(Z
<, W 5 20% TAFEE 5 37), PCE2(#&, A3 B3 20% +AHF== ; 55), PCE3
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Fig.12. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA
of ALP expression in SaOs-2 cells

The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. (A) 10 pg/mL, (B) 25 pg/mL
PE : Pueraria lobata Ohwi 20% EtOH extracts, CE : Curcuma longa. L 20% EtOH
extracts, PECE1 : Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 3.7,
PECE2 : Pueraria lobata Ohwi extracts and Curcuma Jlonga. L extracts 55, PECES3:
Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 7:3, PCEl: Pueraria lobata

Ohwi and Curcuma Jlonga. L complex 20% EtOH extracts 3.7, PCE2 : Pueraria lobata
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Ohwi and Curcuma longa. L. complex 20% EtOH extracts 55, PCE3 : Pueraria lobata
Ohwi and Curcuma Ilonga. L. complex 20% EtOH extracts 7:3
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Fig.13. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA
of OC expression in SaOs-2 cells

The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. (A) 10 pg/mL, (B) 25 pg/mL
PE : Pueraria lobata Ohwi 20% EtOH extracts, CE : Curcuma longa. L 20% EtOH
extracts, PECE1 : Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 3.7,
PECE?2 : Pueraria lobata Ohwi extracts and Curcuma Jlonga L extracts 55, PECE3:
Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 7:3, PCEl: Pueraria lobata
Ohwi and Curcuma longa. L complex 20% EtOH extracts 3:7, PCE2 : Pueraria lobata
Ohwi and Curcuma longa. L complex 20% EtOH extracts 55, PCE3 : Pueraria lobata
Ohwi and Curcuma longa. 1. complex 20% EtOH extracts 7:3
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Fig.14. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA
of NFATc-1 expression in RAW264.7 cells

The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. (A) 10 pg/mL, (B) 25 pg/mL
PE : Pueraria lobata Ohwi 20% EtOH extracts, CE : Curcuma Jlonga. L 20% EtOH
extracts, PECEl : Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 3.7,
PECE?2 : Pueraria lobata Ohwi extracts and Curcuma Jlonga L extracts 55, PECE3:
Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 7:3, PCEl: Pueraria lobata
Ohwi and Curcuma longa. L complex 20% EtOH extracts 3:7, PCE2 : Pueraria lobata
Ohwi and Curcuma longa. L. complex 20% EtOH extracts 55, PCE3 : Pueraria lobata
Ohwi and Curcuma longa. L. complex 20% EtOH extracts 7:3

c-Fos F73# @ 2kS =435 2 3H(Fig.15), RAW264.7 Ao M-CSF2} RANKL=S A
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Fig.15. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA
of c—Fos expression in RAW264.7 cells
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The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. (A) 10 pg/mL, (B) 25 pg/mL
PE : Pueraria lobata Ohwi 20% EtOH extracts, CE : Curcuma longa. L 20% EtOH
extracts, PECEl : Pueraria lobata Ohwi extracts and Curcuma Jlonga. L extracts 3.7,
PECE2 : Pueraria lobata Ohwi extracts and Curcuma Jlonga. L extracts 55, PECE3:
Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 7:3, PCEl: Pueraria lobata
Ohwi and Curcuma Jlonga. L. complex 20% EtOH extracts 3.7, PCE2 : Pueraria lobata
Ohwi and Curcuma Jlonga. L complex 20% EtOH extracts 55, PCE3 : Pueraria lobata
Ohwi and Curcuma longa. L. complex 20% EtOH extracts 7:3
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Fig.16. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA
of MMP-9 expression in RAW264.7 cells

The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. (A) 10 pg/mL, (B) 25 pg/mL
PE : Pueraria lobata Ohwi 20% EtOH extracts, CE : Curcuma longa. L. 20% EtOH
extracts, PECEl : Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 3.7,
PECE?2 : Pueraria lobata Ohwi extracts and Curcuma Jlonga. L extracts 55, PECE3:
Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 7:3, PCEl: Pueraria lobata
Ohwi and Curcuma longa. L complex 20% EtOH extracts 3:7, PCE2 : Pueraria lobata
Ohwi and Curcuma longa. 1. complex 20% EtOH extracts 55, PCE3 : Pueraria lobata
Ohwi and Curcuma longa. L complex 20% EtOH extracts 7:3

Cathepsin K #F#x TdHFS F43 A3 (Fig.l7), RAW264.7 A xe] M-CSFek
RANKLE g3t JZFAEZ E3IE FE3 controli-2 normal controlio H] 3l 2.64)
A HHEA LSS &5k, PECEL(%

4 20% FAHAFEE AT 20% FAFEE=3),
PECE2(Z< 20% FA8F=% @ 4% 20% =b:

5), PECE3(Z< 20% TAHFE=
F% 20% FAFE=E=73), PCEI(Z, 4% 5 20% F4F== ; 37), PCE2(&<, 4%
58 20% FAHF== ; 55), PCE3(Z+, 4% 5 20% F4F=% ; 755 10 ng/mL A

2] Al controlz-ol ®l& Z+z} 1284, 1.88H, 1.2w, 1.19), 118, 1.3891 HJAH o= F7lsta

PECEL(Z+ 20% TAFZ=E @ 4% 20% T4F5E=37), PECE2(Z 20% 27{4—71“%% :
2 5 ; 37), PCE2(&<, 743

B3 20% FAHAFEE ; 5H)S 2511g/m 21 2] Al control ol B8} Z+Z 044, 0.28H, 0.3,

O
X
N
o
iy
i



(A)

S0

4.5
E 40 f
o As be
g i
E EX I ? cil
gz,a . I
- 20
-
é LS | ¢
T -

os

n.a

NC C PE1D PECEL 10 PECE2 10 PECE3 10 PCE1 10 PCE? 10 PCE3 10

(B)

3.0
= 15
-]
"
[
E 2.0
£ o1s e
% cde
-
Z 10
=
E

0.5

LK1

PE2S CEXS PECE12S PECEZZS PECE3XS PCE1LXS PCEXI?ZS  PCE3IS

Fig.17. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA
of Cath K expression in RAW?264.7 cells

The results were presented means+SD. Different letters show a significantly difference
at P<0.05 as determined by Duncan’s multiple range test. (A) 10 pg/mL, (B) 25 pg/mL
PE : Pueraria lobata Ohwi 20% EtOH extracts, CE : Curcuma longa. L 20% EtOH
extracts, PECEl : Pueraria lobata Ohwi extracts and Curcuma Jlonga. L extracts 3.7,
PECE?2 : Pueraria lobata Ohwi extracts and Curcuma Jlonga. L extracts 55, PECE3:
Pueraria lobata Ohwi extracts and Curcuma longa. L. extracts 7:3, PCEl: Pueraria lobata
Ohwi and Curcuma longa. L complex 20% EtOH extracts 3:7, PCE2 : Pueraria lobata
Ohwi and Curcuma longa. L complex 20% EtOH extracts 55, PCE3 : Pueraria lobata
Ohwi and Curcuma longa. L complex 20% EtOH extracts 7:3
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HAFAEL} RAW 2647 3tF A FA4 ¥+ ATCC (walkersville, MD, USA)9
A Eokukgro]  High-glucose Dulbeco’s modified Eagle’s medium (DMEM) (Hyclone
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Laboratories, Logan, Utah, USA)el| 10% fetal bovine serum (Hycolone laboratories,
Logan, Utah, USA), 100 mg/L penicillin-streptomycin (Hycolone laboratories, Logan,
Utah, USA), 2 mmol/L L-glutamine (Hycolone laboratories, Logan, Utah, USA), sodium
pyruvate (Hycolone laboratories, Logan, Utah, USA), 100 mg/L penicillin-streptomycin
(Hyclone Laboratories, Logan, Utah, USA)S ¥ 3gtsle] AF&3Fdt}. 37C, 5% CO.0 A Hf
Fetth. Sa0S-2 z=HdTAES] &3t ol AxE7 935S I F 50 pg/mL
ascorbic acid®} 10 mM B-glycerophosphate #2]oll 23] %3 RAW 264.7 A ¥ 1}
A EZ 2 #3}+= 30 ng/mL recombinant murine RANKL *&el ¢]a] =3t

(1}) Real-time polymerase chain reaction®] 9]t ZZAM|xolA IZA X E3} #Hd AR}
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2229 AYGAL W 22AE 9 FZAE L5 B A 2@ Folrr] 8 real
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B 48 At B A H, AEE FHs A, 1X10°71e] RAW264.7 AEZE 6

of B3k 10 ng/mL RANKL¥ 10 ng/mL M-CSFZ #H7}sle] st A|£829 B35 f &=
L FEES 48AZE For AHEld F AEE 33l RNeasy extraction kit (Qiagen,
Gaithersburg, Maryland, USA)&Z A ZAFe] protocolel]l wal RNA FES A A3%S. iScript
cDNA synthesis kit (Bio-Rad Laboratories Headquarters, Hercules, CA, USA)S A}-&3}¢]
cDNAE st =9 2ds SH-st7] flste] SYBR Green (iQ SYBR Green
Supermix, Bio-Rad Bio-Rad Laboratories Inc.)S ©]-83F 2 AIZF Ak PCRE AA|&A AL,
7171 Real-Time PCR (Applied Biosystems, Foster City, CA, USA)S AF&3tsich. 2429
A Aol thdk PCR primere 4714198 Table 3¢ YJEFHAS. Real time PCR ¥F3& %
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20 puL Wl cDNA 2 pLet 2X SYBR mix 10 pL, forward, reverse primeri= 2+7ZF 100
pmol/uLE 1 plL® H7Fshsa, e A= H.0Z A5+, PCR 3% A= o5 2a
Z2Z cycle 40 cycles 2AAENS. Hot startE Y&l 95CoA 8&, FZ w9
denaturations 95Ceol A4l 15%, annealingS 55C9|A] 30%, extensions 72Co|A 30%3F ub
B3, 7z} cycle?] extension %ol #to]l 7|EH UL, BE cycleo] 45 H F primerd] E9]
S g2lsl7] 938 melting curve 4S5 AAEAS. A3 42 BioRadolA #|-&3sl=
CFX MaestroTM Analysis Software® 213} <

Table 3. Primer sequences used in real time PCR quantification of mRNA

Gene Primer sequences
GAPDH F 5’ -ATGGAAATCCCATCACCATCTT-3’
R 5'-CGCCCCACTTGATTTTGG-3’
F 5'-CCGCTTTAACCAGTGCAACA-3’
R 5'-CCCGATTCATCACGGAGATG-3’
Osteocalcin F 5'-CAGGAGGGCAGCGAGGTA-3'
R 5'-GCTCCCAGCCATTGATACA-3'
F 5'-GATAATGTGAACCATGCAGTGTTG-3'
R 5'-CCAGTGCTTGCTTCCCTTCT-3'
c—fos F 5i—GAGACCCCCTAAGATCCCAAA’—S’
R 5'-AACCCCCGTCTTGGCATAC-3
MMP9 F 5'-ACGCCACGCATTTTCAAAA-3'
R 5'-GGCCCATTCCCTCCACAT-3'

ALP

Cathepsin K

HoAs A= SPSS (Statistical Package for Social Science, version 23.0, SPSS Inc.,
Chicago, IL, USA) EAZZ1#8S o] &3te] 7 A&7 9 meantSDE ZA &3, 7+ 119
EA4 §24< Duncan’s multiple range testZ A A]dto] F9A P<O.055FNA A4}
R
(2) 2343

(7} Osteoblast #&# {32 dH G =4

Sa0S-2 MEol Z, A8 20%FAFEEL 7 v SUE EFF T 10, 25 ug/mLe A
98 F ALP mRNA #dg Z4% 2495 Figl8l YeElE. Ascorbic acideh B
~glycerophosphateE #]2] 3 controli*< normal controli*ol H]&] 1.78] 24 o2 Folxl
&< stk NColl vls) PE10eIA 1691 fo 4oz Z718t9 34 8l8ksl2. CEI,
PECE1 10, PECE2 10, PECE3 10 NC <o u]3all z}zF 1.14), 1.38), 1.381, 1.38) 57}
o FoHel ol vERA ¢heke. 183 PE25, CE25, PECEL 25, PECE2 25, PECE3
25014 ALP 47 23S o) Hla) zbzb 129, 11w, 134, 1.08), 1.28 Z71etglont
FoHel Aol vhehbd 2oe
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Fig.18. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA
of ALP expression in SaOs-2 cells

Values are presented as means * SD. Different letters show a significantly difference at
p<0.05 as determined by Duncan’s multiple range test.

NC : normal control, C : Control (Ascorbic acid+B-glycerophosphate) PE :Ascorbic
acid+B-glycerophosphate+ Pueraria lobata Ohwi 20% EtOH extracts, CE : Ascorbic acid+
B-glycerophosphate+Curcuma longa. L 20% EtOH extracts, PECE1l : Ascorbic acid+
—-glycerophosphate+ Pueraria lobata Ohwi extracts and Curcuma longa. L extracts 37,
PECE?2 : Ascorbic acid+pB-glycerophosphate+Pueraria lobata Ohwi extracts and Curcuma
longa. L extracts 55, PECE3: Ascorbic acid+B-glycerophosphate+Pueraria lobata Ohwi

extracts and Curcuma longa. L extracts 7:3

Osteocalcin(OC) calcium¥ ZA 38+ vitamin K 94 a-carboxy glutamic acid ©
oo, wol Al FrIE] FAbstRIS A at e AgE w9} dentinol] w9 5ol g
e Q)

Sa0S-2 M x|l Z A8 20%TA8F==5S 72 v&uZ Fste 10, 25 pg/mLES A
g3 & OC mRNA ZdS =AH3 AFAE Figl9el YEeERHAS. Ascorbic acidet B
-glycerophosphate® 2] 3} controli*& normal controlsoll H]a 2.3v] =78l SS &<l
3t <. PE10, CE10, PECEL 10, PECE2 10, PECE3 107" NColl Hlal z}7z; 1.24, 2.44),
429, 1.99, 538 F7taklal, 53], CE10, PECEL 10, PECE3 10 NCw# 9] 4l x|
7b vrebd. B9k PE25, CE25, PECEL 25, PECE2 25, PECE3 252 NCitell Hl3] OC ##
A vk o] zbzy 274, 1.29, 1.3u), 0.891, 1.48) F7F8}% L, PE25w ol A= NCooll vl
o] H <l 2ol 7} v
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Fig.19. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA
of osteocalcin expression in SaOs-2 cells

NC : normal control, C : Control (Ascorbic acid+B-glycerophosphate) PE :Ascorbic
acid+B-glycerophosphate+ Pueraria lobata Ohwi 20% EtOH extracts, CE : Ascorbic acid+
B-glycerophosphate+Curcuma Ilonga. L 20% EtOH extracts, PECEl : Ascorbic acid+8
-glycerophosphate+ Pueraria lobata Ohwi extracts and Curcuma Jlonga. L extracts 3.7,
PECEZ : Ascorbic acid+B-glycerophosphate+Pueraria lobata Ohwi extracts and Curcuma
longa. L extracts 55, PECE3: Ascorbic acid+B-glycerophosphate+Pueraria lobata Ohwi
extracts and Curcuma longa. L extracts 7:3

g

(1) Osteoclast #+& A A} wh& 2
Cathepsin K9} c-Fost A X Eslo] 718 A2 242 IFAFA XS]
RAW264. 74 o] M-CSF¢ RANKLES A3t JFAXE 23 %=

_l]N-

g 20%TAFEES 74 vEgdE T3 10, 25 pg/mLe A2l F cathepsin Ko}
c-Fos mRNA @3S A3 235 Fig.20, Fig.2lel YEM SIS

Cathepsin K F# 2 @& S =43 A3 RAW264.7 Ao M-CSFe RANKLS #| g
sto] SFAER B3E -G53 controlitS normal controli-oll B3] 1.8¥) =4 LA xS

S g9l a2, PE1I0, CE10, PECE2 10, PECE3 10 * & A] controlio] H]&] Cathepsin K
of wr&lo] z+zb 09w, 1.790, 3.00H, 1.08 =o]7} vleElREal, PEIOol AW ZHAstar, o &

ol M= F7HEEAY Aolrh ¢l TE PE25, CE25, PECE1 25, PECE2 25, PECE3 25
x 2] Al controlioll B]&l Cathepsin K & o] 148, 0.58], 0.740, 0.79, 0.6¥1 =}o]7} “FeElwE
i1, PE25tol A RE Z7bebd o, thE el A= s
c—fos F42 H&HS =43 A3 RAW264.7 AlEo] M-CSF9F RANKLS #2lsle] 1}
M ER B3E FE3F controlit= normal controli-oll H]s] 2.0v) =4 LIS &l
1L, PE10, CE10, PECE1 10, PECE2 10, PECE3 10 * 24 controli#ol H]&] c-fos <]
W o] zbzb 09w, 1180, 059, 2.2u], 0.78) =e]7b vrebyta, PECEL 1092 PECE3 10+
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Fig.20. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA
of cathepsin K expression in SaOs-2 cells

Values are presented as means = SD. Different letters show a significantly difference at
p<0.05 as determined by Duncan’s multiple range test.

NC : normal control, C : Control (RANKL+M-CSF) PE RANKL+M-CSF+Pueraria
lobata Ohwi 20% EtOH extracts, CE : RANKL+M-CSF+Curcuma longa. L 20% EtOH
extracts, PECE1l : RANKL+M-CSF+Pueraria lobata Ohwi extracts and Curcuma longa.
L extracts 3.7, PECE2 : RANKL+M-CSF+Pueraria lobata Ohwi extracts and Curcuma
longa. L extracts 55, PECE3: RANKL+M-CSF+Pueraria lobata Ohwi extracts and

Curcuma Jlonga. L extracts 7:3
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Fig.21. Effect of Pueraria lobata Ohwi and Curcuma longa. L. extracts on mRNA



of c—fos expression in SaOs-2 cells

Values are presented as means * SD. Different letters show a significantly difference at
p<0.05 as determined by Duncan’s multiple range test.

NC : normal control, C : Control (RANKL+M-CSF) PE :RANKL+M-CSF+Pueraria
lobata Ohwi 20% EtOH extracts, CE : RANKL+M-CSF+Curcuma longa. L 20% EtOH
extracts, PECE1l : RANKL+M-CSF+Pueraria lobata Ohwi extracts and Curcuma longa.
L extracts 3:7, PECE2 : RANKL+M-CSF+Pueraria lobata Ohwi extracts and Curcuma
longa. L extracts 55, PECE3: RANKL+M-CSF+Pueraria lobata Ohwi extracts and

Curcuma longa. L. extracts 7:3

MMP-9& Type IV collagenase® A ¥o|A ¢ #}Hd-& cetracelluar matrixs +
Aol Ao w FZATA L RAW2647A Eo] M-CSFS RANKLS @] ste] o3 A&
wob frmel glolM A, FF 20%FAFEES 4 vEdE £kl 10, 25 ng/mLe A
@ f? MMPY mRNA @& 543 A%E Fig22el tehigle. MMP- 9744 H@<

s A3l RAW2647 AEo] M-CSF} RANKLS Agste] sz 233 frg
controli*< normal controliel B3] 34 ¥l =7 WAHYSS FA543, PEI0, CEIO,
PECE2 10, PECE3 10 A2 A controlitel W3] c—fos ¢ #&o] zk2F 108, 0.28), 0.4},
02v)  zo]7} wrebutal, PEIOWOl AR Z7ksklal th ol A= #4895, PE25, CE5,
PECE1 25, PECE2 25, PECE3 25 A2 A] controli-oll H]3l| c-fos & o] 0.68H, 0.18], 0.29),
028, 0.2 frojHom HAaskals
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Fig.22. Effect of Pueraria lobata Ohwi and Curcuma longa. L extracts on mRNA
of MMP9 expression in SaOs-2 cells
Values are presented as means * SD. Different letters show a significantly difference at

p<0.05 as determined by Duncan’s multiple range test.



A

3L
=

3}

h=1}
=

hvaA
el

extracts and
A = 1lo] @ o A

=

=

of W& XA

o)
=

]

H

1

9
7 ICR "F-%2(n=b)

of dg] ARSI gler, Hlal

oF
A=

=5),

Control (RANKL+M-CSF) PE :RANKL+M-CSF+Pueraria

lobata Ohwi 20% EtOH extracts, CE : RANKL+M-CSF+Curcuma longa. L 20% EtOH

extracts, PECE1

7H)

|

[e]

. RANKL+M-CSF+Pueraria lobata Ohwi extracts and Curcuma
Ay

PECE3: RANKL+M-CSF+Pueraria lobata Ohwi

Curcuma Jlonga. L extracts 7:3
<!

=

7HE

o

]

. RANKL+M-CSF+Pueraria lobata Ohwi extracts and Curcuma longa.
Ry

5% 47 ICR "F%2(n

o] g5 ICR 2

. normal control, C :
o Ao Aggd vug A
ol catehpsin K, c-fos, MMP-92]

L extracts 3.7, PECE2
Jonga. L extracts 55,

7 AelsE 44

NC

@

o]/
Gl

=

k3|
=

Mg Al

-
T

bl o,

J|

74

of &AM Al

e

3}
.

oo

o

ok

bol ¢

Fof Slel 13 2

S

°

FAFEE=73) 1 g/kg bw.EHFo =z

of AT Fo]8§ sonde

°]-&

=
=

Ea

o

vt

]

~

184

A o

=

tel AT Wsts

7(6] 3

=
=

7L A o

15 ®stE o

A

1]

o

3

=

=

14 A o

7:3) 1 g/kg bw.&Fo2 v A3 FoE& sondeds

ol

ol

i

—_
o

R

G



70Ceo] B3PS #E3 FHoF  aspartate  aminotransferase(AST), alanine
aminotransferase(ALT), glucose, creatine, urea® enzyme assay Kkit(Biovision Inc.
Mountain view, CA, USA)Z #4319 5
(3) 242
PECE(Z< 20% FAFE= @ 4% 20% TAHAFE==73)9 <td4d B7HE 98 1 g/kg
S REEA o R AFFoste] AbgE B Ay S #F A 3= Table
4ol YEHHIA 5. A3 7I3F § PECE Folel o3t ApgE=t o] dEHA gton
S B AAA AsS #EEAS

Table 4. Mortality and Clinical signs (n=5/group)

Sample Sex Mortality clinical signs
PECE Male 0%(0/5) Normal
le/kg b.w. Female 0%(0/5) Normal
gl 4 A= Table 50 ‘%E}lﬂ"i o AEEEY 3 A4 3= Fig.23o] HER

PECE
lg/kg b.w/day (Female)

Fig. 23. Repeate toxicity of Pueraria lobata Ohwi extracts and Curcuma Jonga. L

extracts in ICR mice

Tableb. Repeate toxicity of Pueraria lobata Ohwi extracts and Curcuma longa. L



extracts on FER, AST, ALT, glucose, creatine, urea in ICR mice (n=5/group)

1 gsllgz(gciw Female Male
AST (mU/mL) 0.008+0.001 0.008£0.001
ALT (mU/mL) 0.001£0.000 0.001£0.000

Glucose (uM/uL) 0.316£0.039 0.296+0.110
Creatine (uM/uL) 2.221+0.213 2.247+0.299
Urea (uM/pL) 1.386£0.039 1.146+0.015

W In vivog &% 14378d7] N oAl A 247t

<2 ok 7}o] =9l biomarker - ¥ WRE>

&% Fet 4749
7¢ Hpel 20 :
e | 58 N
fAEEA THi-g p HYH 9 P
%8 (Estrogen receplor-0, P activation 010
_ (IR EXpression
I'.';_ { F"':E I".I "'Hll\l'. CRIraim ()
s | AKT. Extrocefhular snal-regulaied A
knaselERK) &43 $48 '
Ligand-inding 0
3 T Dosyprmdmoline, prydimolne, type o | o
nea) | | oo ouss-irked tamopnat: (NTX CTU
94 Osteocdom, ke phosphatase 01010
(1) Agdw
7h AdsE g 2 Ay g WA
A EEL d7 8FH 9 Sprague Dawley s Wol 5d3 % stressE 23 Sham+*
S AL BE T dAAAES Adeta, dFY JEV|HS T AY A S. vt
HAAE ol &3t wH s * WA FEHAE ARSI A5t 1 emZFE Alsta o E
A7le E24o] 7R A FEE Foste] A gs wE GAE SRlsl B8 HAE dAE
Az 7 G dAE BT AAg & S@eAY. &2 CRO7Z| ] FxH oA F
Y3+ =
APEELS 17498 dAsSE AR = IFA 9FHe Sham(F%  Stressfr%),



Ovariectomy (‘G2 HA) rats M Evte] QoA & Wol T& AbFAdA d8Fd =1(=
&:23+2°C, Mrﬂ T=:5045%, W eH1241%F light/dark cycle) 22 157U &< 9 4 4
& ’\]7] ARl S, A8 F Attt A" w=ol o
NAE Adeste] F2A9HE o] &ato] 72 o 8vtd] 9] rats ol&ste] & A &
H] A A ) Z*(Sham Control; Sham), W24 At &+ (Ovaiectomy control; OVX), %4 of
a*1(Positive control; OVX+PCl, Estradiol 1 mg/kg b.w. thgnrlo]e®l) oFAZ=+
2(Positive control; OVX+PC2, A FF=1747]52% 200 mg/kg b.w.) Dextrin(OVX+DEX),
PECE 50 mg/kg bw.(Z& 20% FAF=E @ 248 20% FHF=Z=E=73, OVX+Low),
PECE 200 mg/kg b.w.(Z 20% TAF== @ 4% 20% TAHFEE=73;, OVX+High)o.=
wEste] PCl1S A2 Fosta ymA 52 Ao2 Foadls. BE 2ol AIN9I3M
T 87 AR aw shal AA7IZE st Aol A
P

;g.(:).}_gagtq, %%/\éﬁ-ﬂ% 73,"@]1:]]5-,]’3_17_ % E];:qr%‘:q%o‘]p:]

o] FR1& wrol F A wet F5HA S(KHUASP(GC)-18- 035). A5 B Aol g3 =
SAL AN 5 AFFEY AT S/EFS T 2384 I Az el Adrt st
AR AINALY AsS HAFT TS Pt AT WeFs dEsa S AolAdF
F> T 234 FAAL ST AHole AEE AolE uAlste] AFS IS A
o] ¥t A¥FE2 12413F A4 ¥ Isoflurane® 2 F ¢ vk gk FejolA EFE 7|5t
ol o QAP AFHe P> 3000 rpmoll A 2087 AR s FHS
wElste] dARA A7A] -80TCoA Bt a, MBS vkl TEANA kxA, AlFEZ,
gz, Agx2s AEste FAE SAHINIAS

(W) g5 Ad 54(TC, TG, LDL, HDL)

A FTES JAAA RS AFHST & UAEF 3 SerumeS ©] €39 Enzyme assay

kit (Biovision Inc, Mountainview, CA, USA) & A}&3te TC, TG, HDL, LDL®] &% =
2592

(t}) 8% Estrogen, Osteocalcin, ALP, M-CSF, RANKL, OPG &%= =%

AHEES JAAA RS AHST & A EF 3 SerumS ©] €34 Enzyme assay
kit (Mybiosource, San Diega, CA, USA) & A}&3}9 Estrogen, Osteocalcin(OS),
Alkaline phosphatase(ALP), Macrophage colony-stimulating factor(M-CSF), Receptor
Activator of Nuclear factor Kappa-B ligand(RANKL), Osteoprotegrin(OPG)%] 5 =& =4
Eiavecy

(2}) Micro-CT =4

Fumur Distal epiphysis ¢ Growth plate®=%¥ Proximal epiphtsis W&o % 15
mm "ozl #AHel 2 mmE RON(FAHFY) HAR *éﬂ%}‘ﬂ A& AASEA S, Scano
Medical AG (Viva CT 80, Switzerland)E ©]&3}o] ZSH3H 2™ Voxel sizee= 18 pm,
Energy+= 70 kvp, Intensity= 114 pA= FOV/Diameteri= 31.9 mm, Intergration time<>



200 ms FAoR =A3UL. E4S BMD, Trabecular number, Bone volume/Total
volume, Trabecular thickness, Trabecular separtions &} <

(}) mRNA expression

T=o T AN avEs dE AR THS dolr ] & BAko|wE Trizoldl
7 B3 3 QAR AE9HS RNeasy extraction kit (Qiagen, Gaithersburg,
Maryland, USA)Z #|ZAFe] Protocolol]l ™2k RNA F&& AAISAS. iScript ¢cDNA
synthesis kit (Bio-Rad Laboratories Headquarters, Hercules, CA, USA)E A}-&3}lo] ¢cDNA
= AN FAARES wE =4S 9] SYBR Green (iQ SYBR Green Supermix,
Bio-Rad Bio-Rad Laboratories Inc.)& ©]-&3F AAXF A7 PCRe A= 717=
CFX Connect™ real-time PCR detection System(Bio—Rad Laboratories Headquarters,
Hercules, CA, USA)S AF&3F 31, Real time PCR Hb-8g-2 ZF 20 pL o cDNA 2 uL<}
2X SYBR mix 10 pL, forward, reverse primer= 22} 100 pmol/uLE 1 plL® #H7}sta
HAE FRTE Ao PCR ¥H&2> Hot starts 98l 95CeA 8, 3% A<
denaturationS 95Col A 15%, annealingS 55ColA 30%, extensions 72T A 30x= Wh
S 471 cycles 40 cycles WHEEL S BE cycleo] &89 % primere EolA S Fels}
71 98l Melting curve 418 AASta, A= Bio-radolA  Al¥st= CFX
ManagerTM software(Bio-Rad Laboratories Headquarters, Hercules, CA, USA), =& 4
AT =43 primer= Table 691 YEMIA S

Table 6. Primer sequences used in real time PCR quantification of mRNA

Gene Primer sequences
GAPDH F 5'-TGGCCTCCAAGGAGTAAGAAAC -3’
5 -CAGCAACTGAGGGCCTCTCT -3
oC 5 -GCTGGCCCTGACTGCATT -3’
5 -TCAGAGTCGCTGGGCTTTG -3
RANKL 5'-CATCCCATCTGGTTCCCATAA-3'

5'-GAAGACCCACGGGAAGCA-3'
5'-CCAAATTAAACGCCGAGAGATT-3'
5'-TCGAAGGCGACCTCAAGTG=3'
5'-TTCGGTGTAGCTTTGGATCCA-3'

R
F
R
F
R 5'-GCCCAACCCCGATCATG-3'
) F
Cathepsin K R
F
R

MMP-9

(vh) FAA =

B 2% Axli= SPSS (Statistical Package for Social Science, version 22.0, SPSS Inc.,
Chicago, IL, USA) SAZZ 1S o] &3le] 7z} Ad 79 meantSDE XA A 1L, + 3+
EA24 F94< Duncan’s multiple range test® 2 Alsto] FoA P<O0 =X HAAS
ATt
(2) Ag47

(7hH AdsES] AFsHstet Holagol A

rlr
o2
o

0.



=2 AT Wske} Aolg ol A= dF2 Table 70 HERHAE

e S7FFS &g A3, Sham ool Hla] OVX oAl oF 84 g froldog Frtetal&
S 391819931, ©]= Estrogen?] #a= Qs A ﬂVH Zdo] oA A Holl wpet Ao
ZHo0=2 AFo]l 7 Ao AlRE. EstradiolS 3 3$ PClT2 A
2 24891, ol Sham ¥ £2142) 2o]7h R P
$4%2 AT PC2, PECE HATE OVX T3 #9149l Aol7h vhehbd] gk, Holag
2 selg 2w, Sham#dh OVX #ol A Fol 4l Ahol7h vhehde 3
% FAHL At veigert S FAE FAHY Ao}
PC2, PECE A#w< Shamw ¥ Fo1#<1 zfo]7h Hebd & <l
MAFe w5, Bstrogens] 22 Q18] AMEHE 98 AF Sl nhe Anz nely

Table 7. Weight gain, and FER of experimental animals for 8 weeks

(n=8)
‘ FER

Group” Weight gain® (g) (Food efficiency rate)”
Sham 71.43+11.14° 11.69+1.60°
OVX 156.11+£22.11° 18.61+1.30°
OVX+PC1 57.00£15.67" 9.82+2.63°
OVX+PC2 133.57+15.9° 17.46+1.73°
OVX+ Dex 152.78+14.34° 18.04+1.10°
OVX+ Low 157.72+8.312 18.44+1.13°
OVX+ High 156.65+48.31° 20.15+5.62°

Values are presented as means = SD. Different letters show a significantly difference at
p<0.05 as determined by Duncan’s multiple range test

U Sham : AIN93M + sham-operated group, OVX : AIN93M + ovariectomized control
group, OVX+PC1 : AIN93M + ovariectomized group supplemented estradiol 1 mg/kg
b.w., OVX+PC2 : AIN93M + ovariectomized group supplemented Punica Granatum Fruit
Extract 200 mg/kg b.w., OVX+Dex : AIN93M + ovariectomized group supplemented
dextrin, OVX+Low : AIN93M + ovariectomized group supplemented Pueraria lobata
Ohwi extract and Curcuma longa. L. extract 7:3 50 mg/kg b.w., OVX+High : AIN93M +
ovariectomized group supplemented Pueraria lobata Ohwi extract and Curcuma longa. L.
extract 7:3 200 mg/kg b.w.

YWeight gain (g/12weeks) = final body weight (g) - initial body weight (g)

YFER (Food efficiency rate) = {weight (g) / food intake (g)} * 100
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T8gh ARE AAE o] dS. PECES AF @& F7|FAd v+ 4&8s Ags 47
= Table 89 eI oW X532 Fig249h 2o

Shamw*ell Hl&] OVXarollAl folAo=m Fhastes s FRlstd i, Estradiols A F g
OVX+PCla 2 OVXol Hl&| 2 FAZE fFodoz S7hhS &9+ PECE AL
< OVXadh fF94%1 #el7b gl &S &l ol Alm7t aAgel &S mAA &

ok A oEehe vl

Liver
Kidney
Spleen

Uterus

OV + PC1 | OVX + PC2 | OVX+DEX | OVX+ VX+High

Fig. 24. Picture of rat organs to represent the size and shapes

Sham : AIN93M + sham-operated group, OVX : AIN93M + ovariectomized control
group, OVX+PC1 : AIN93M + ovariectomized group supplemented estradiol 1 mg/kg
b.w., OVX+PC2 : AIN93M + ovariectomized group supplemented Punica Granatum Fruit
Extract 200 mg/kg b.w., OVX+Dex : AIN93M + ovariectomized group supplemented
dextrin, OVX+Low : AIN93M + ovariectomized group supplemented Pueraria lobata
Ohwi extract and Curcuma longa. L. extract 7:3 50 mg/kg b.w., OVX+High : AIN93M +
ovariectomized group supplemented Pueraria lobata Ohwi extract and Curcuma longa. L.

extract 7:3 200 mg/kg b.w.

Table 8. Weight of organs extracted from experimental animals



Group Liver Kidney Spleen Uterus
(g/100g b.w.)  (g/100g b.w.)  (g/100g b.w.)  (g/100g b.w.)

Sham 2.44+0.32% 0.60+0.04* 0.22+0.02™ 0.34£0.15%

OVX 2.05+0.24° 0.464-0.04% 0.22x.03 0.04+0.00°
OVX+PC1 2.38+0.22° 0.54+0.02° 0.22+0.02 0.1440.04
OVX+PC2 2.07+0.16" 0.48+0.05° 0.24+0.03 0.04+0.01°
OVX+Dex 2.02+0.13° 0.44+0.04% 0.23+0.04 0.04+0.01°
OVX+Low 1.08+0.10° 0.42+0.04¢ 0.20+0.02 0.03%0.00°
OVX+High 2.02+0.99° 0.45+0.01¢ 0.22+0.04 0.03%0.01°

Values are presented as means * SD. Values not sharing the same letter are
significantly different from one another (p<0.05) by Duncan’s multiple range test.

USham : AIN93M + sham-operated group, OVX : AIN93M + ovariectomized control
group, OVX+PC1
b.w., OVX+PC2
Extract 200 mg/kg b.w., OVX+Dex -
dextrin, OVX+Low :
Ohwi extract and Curcuma longa. L. extract 7:3 50 mg/kg b.w., OVX+High : AIN93M +

: AIN93M + ovariectomized group supplemented estradiol 1 mg/kg
. AIN93M + ovariectomized group supplemented Punica Granatum Fruit
AIN93M + ovariectomized group supplemented

AIN93M + ovariectomized group supplemented Pueraria lobata

ovariectomized group supplemented Pueraria lobata Ohwi extract and Curcuma longa. L.
extract 7:3 200 mg/kg b.w.
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9] TC7F OVXarell Hlal 49.24%, 29.63%, 5.38%, 18.16%, 34.27% #a2dS A3t
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73.06% 73.06% T TG % 94 TC 5% 59437 OVX+Dex & #9a 1
M2 ol A OVXa 3 o4 8l Aol7t AMFS Feis. €5 HDL Ed2HE 5=
(HDL-Chol)& =74% Az, OVX+PClellA 7Hd =A YeEbskal, OVX+PC2well A 7+
w2 TEE B, urA E3he] FoA4<] Apol= yEuA ks €% LDL EHs
HE S%(@LDL-choDs F74g Ay, OVXael H& OVX+PC2, OVX+Dexit,
OVX+Hihgw ol A 2+7y 22.00%, 19.22%, 19.01% ol o=z 7HAashs glstd &
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Fig.25. Effect of Pueraria lobata Ohwi extract and Curcuma Jonga. L. extract
on serum levels of TC, TG, HDL-Chol, and LDL/VLDL-Chol in OVX induced
rats
(A) total cholesterol, (B) triglyceride, (C) HDL-Chol, (D) LDL/VLDL-Chol.
Values are presented as means * SD. Values not sharing the same letter are
significantly different from one another (p<0.05 by Duncan’s multiple range test.
YSham : AIN93M + sham-operated group, OVX : AIN93M + ovariectomized control
group, OVX+PC1l : AIN93M + ovariectomized group supplemented estradiol 1 mg/kg
b.w., OVX+PC2 : AIN93M + ovariectomized group supplemented Punica Granatum Fruit
Extract 200 mg/kg b.w., OVX+Dex : AIN93M + ovariectomized group supplemented
dextrin, OVX+Low : AIN93M + ovariectomized group supplemented Pueraria lobata
Ohwi extract and Curcuma longa. L. extract 7:3 50 mg/kg b.w., OVX+High : AIN93M +
ovariectomized group supplemented Pueraria lobata Ohwi extract and Curcuma longa. L.
extract 7:3 200 mg/kg b.w.

(2h) ¥4 Estrogen =l v 9

G4 2 PECEY Hojo] W& 83 Estrogen W3+ Fig.260] JEUAS. FA4dA
9l OVX:tel 8% Estrogen® =+ Shamwol Hl8] 18.82% o= #arsdesS &
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A8kl AL, Estradiols 433 OVX+PCla3t {30774 A3 OVX+PC2

i

Ol

9] Estrogens =+ OVXartol vl 127.16%, 114.11% o8 o2 F713t9S2 st S
PECE 3% +¢ OVX+Loww ¥ OVX+Highw2 OVXarel Hla] 217 102.71%, 103.60% <=
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Fig.26. Effect of Pueraria lobata Ohwi extract and Curcuma longa. L. extract on
serum levels of estradiol in OVX induced rats

Values are presented as means * SD. Values not sharing the same letter are
significantly different from one another (p<(0.05) by Duncan’s multiple range test.

USham : AIN93M + sham-operated group, OVX : AIN93M + ovariectomized control
group, OVX+PC1 : AIN93M + ovariectomized group supplemented estradiol 1 mg/kg
b.w., OVX+PC2 : AIN93M + ovariectomized group supplemented Punica Granatum Fruit
Extract 200 mg/kg b.w., OVX+Dex : AIN93M + ovariectomized group supplemented
dextrin, OVX+Low : AIN93M + ovariectomized group supplemented Pueraria lobata
Ohwi extract and Curcuma longa. L. extract 7:3 50 mg/kg b.w., OVX+High : AIN93M -+
ovariectomized group supplemented Pueraria lobata Ohwi extract and Curcuma longa. L.

extract 7:3 200 mg/kg b.w.
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OVX+Highw¢l €% OC s=& OVXiLoﬂ Hl 3l 2F2} 70.98%, 29.63%, 38.09%, 48.74% -t
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g% Receptor Activator of Nuclear factor Kappa-B ligand(RANKL) 5 %=%
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g% Macrophage colony-stimulating factor(M-CSF) 3525 =
OVX+t2  Shamwroll Hla]l 103.52% foddo=z F7HEgs &dstdla, OVX+PCl,
OVX+PC2x, OVX+Lowi, OVX+Highi¢] @F RANKL #X=& OVXalel Hla z47
32.05%, 31.58%, 27.91%, 50.09% +rel& o2 F718tA &



(A) (B)

e L]

a0 3 - e : 3
| | iy
Tl ® v o : v
wdl [ ; -
! ” 1 i 158 .
'Y "
S Lo I
L LT
i
i &

Shim  OVH OIS ONNSMCE  OVARDex  OWilew  CNE4High S OVE OVISPCL  OWESPCE  OVNRDen  OVNslow  DVEAHgh
(®) D)
Lk “w
’ H L] H L W
] i "W
i L]
i } : -
b 1
i i
gu ;m b b
g o E wp ¥ ¢ ‘
a4 L]
az w

ham T OVEsFC]  CWGPCE OWislen  DWIslow  DYdsiigh el (41 OVESFCL  OVESPL]  OWIeDao  DWEslow  DWEsHigh

(E)

e m OVASFT] OVl OWIeDea  OWEslow  DNEsHigh

Fig.27. Effect of Pueraria lobata Ohwi extract and Curcuma longa. L. extract on
serum levels of ALP, Osteocalcin, OPG, RANKL, M-CSF in OVX induced rats
Values are presented as means + SD. Values not sharing the same letter are
significantly different from one another (p<0.05) by Duncan’s multiple range test.

USham : AIN93M + sham-operated group, OVX : AIN93M + ovariectomized control
group, OVX+PC1 : AIN93M + ovariectomized group supplemented estradiol 1 mg/kg
b.w., OVX+PC2 : AIN93M + ovariectomized group supplemented Punica Granatum Fruit
Extract 200 mg/kg b.w., OVX+Dex : AIN93M + ovariectomized group supplemented
dextrin, OVX+Low : AIN93M + ovariectomized group supplemented Pueraria lobata
Ohwi extract and Curcuma longa. L. extract 7:3 50 mg/kg b.w., OVX+High : AIN93M +
ovariectomized group supplemented Pueraria lobata Ohwi extract and Curcuma longa. L.

extract 7:3 200 mg/kg b.w.
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Fig.28. Micro-CT analysis of the tibia of OVX induced rats with (2D image) and
effect of Pueraria lobata Ohwi extract and Curcuma longa. L. extract on values
of architectural and mineralization parameters in femur bone in OVX induced rats
(A) BMD, (B) BV/TV, (C) Th.T.

Values are presented as means + SD. Values not sharing the same letter are
significantly different from one another (p<0.05) by Duncan’s multiple range test.

USham : AIN93M + sham-operated group, OVX : AIN93M + ovariectomized control
group, OVX+PC1 : AIN93M + ovariectomized group supplemented estradiol 1 mg/kg
b.w., OVX+PC2 : AIN93M + ovariectomized group supplemented Punica Granatum Fruit
Extract 200 mg/kg b.w., OVX+Dex : AIN93M + ovariectomized group supplemented
dextrin, OVX+Low : AIN93M + ovariectomized group supplemented Pueraria lobata
Ohwi extract and Curcuma longa. L. extract 7:3 50 mg/kg b.w., OVX+High : AIN93M +
ovariectomized group supplemented Pueraria lobata Ohwi extract and Curcuma longa. L.

extract 7:3 200 mg/kg b.w.
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Fig. 29. Effect of Pueraria lobata Ohwi extract and Curcuma longa. L. extract on
OC, RANKL, Cathepsin K and MMP-9 mRNA expression in OVX induced rats.
(A) OC, (B) RANKL, (C) Cathepsin K, (D) MMP-9

Values are presented as means + SD. Values not sharing the same letter are
significantly different from one another (p<0.05) by Duncan’s multiple range test.

USham : AIN93M + sham-operated group, OVX : AIN93M + ovariectomized control
group, OVX+PC1 : AIN93M + ovariectomized group supplemented estradiol 1 mg/kg
b.w., OVX+PC2 : AIN93M + ovariectomized group supplemented Punica Granatum Fruit
Extract 200 mg/kg b.w., OVX+Dex : AIN93M + ovariectomized group supplemented
dextrin, OVX+Low : AIN93M + ovariectomized group supplemented Pueraria lobata
Ohwi extract and Curcuma longa. L. extract 7:3 50 mg/kg b.w., OVX+High : AIN93M -+
ovariectomized group supplemented Pueraria lobata Ohwi extract and Curcuma longa. L.

extract 7:3 200 mg/kg b.w.
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AR EFEE A8 % &3 71E s
=ddE 7

7 sEAES B8 @& x% U estrogen receptor, ALP 2 fd 54 &<l
(1) A
(7}) mRNA expression

TEAYS B3 d& = x4

dl Aol E  trizold]l B7F e F AR FSAES RNeasy extraction kit
(Qiagen, Gaithersburg, Maryland, USA)= A ZA}2] Protocolel W&} RNA F&2 2 A3
$-. iScript ¢cDNA synthesis kit (Bio-Rad Laboratories Headquarters, Hercules, CA, USA)
= AbEskel cDNAE Akl fdAEe] 238 A4S 98] SYBR Green (iQ SYBR
Green Supermix, Bio-Rad Bio-Rad Laboratories Inc.)S ©] &3t AA7F A& PCRE A A &}
9. 7171+ CFX Connect™ real-time PCR detection system(Bio—-Rad Laboratories
Headquarters, Hercules, CA, USA)S AF&3}% 1, Real time PCR ¥F$-2 & 20 puL Wl
cDNA 2 pL¢} 2X SYBR mix 10 pL, forward, reverse primeri= 2+Z} 100 pmol/uLE 1 pL
A A7k U SRR Ao PCR wHeS Hot starts 3] 95ColA 8%, &%
A 9] denaturation= 95Tl A4l 15%, annealingS 55Ceol A4l 30%, extensions 72CelA] 30

o

Z=Z WSA7IH cycle2 40 cycles WHESA 5. 2 cycleo] &5 ¥ < primerd] 5o]A
3}

oQlst7] #1adl Melting curve w418 AAlstR i, 23+ BioraddlAl A&3st= CF

>~

ManagerTM software(Bio-Rad Laboratories Headquarters, Hercules, CA, USA), = #2
stttk =43 primers Table 109] YRS

Table 10. Primer sequences used in real time PCR quantification of mRNA

Gene Primer sequences
GAPDH F 5:—TGGCCTCCAAGGAGTAAGAAAC -3’
R 5'-CAGCAACTGAGGGCCTCTCT -3¢
ER1 F 5'-GAAAGGCGGGATACGAAAAGA-3'
R 5'-TCTGACGCTTGTGCTTCAACA-3'
ER2 F 5'-TCAGGAAAAGGAATATGGCATGT-3'
R 5'-TTTTATGGCCACACAGTCCTACA-3'
ALP F 5'-CCCTCCGGATCCTGACAAA-3'

R 5'-CCTGCCTCCTTCCACTAGCA-3'

(1}) Western blot
TEATE T AS AT AN FASAEE 8] 1A western blots A A
t}. AFZ A S protease inhibitor A7FE lysis bufferE Yo 2 #2339 icedl
AGAIE FA4 & I8 (12000rpm, 204, 4T)sle] @l dS #2st S, v 4
BSA¢} Bio-rad protein assay Dye Reagent Concentrate(Bio-Rad, Hercules, CA
USA)E ©]&3}4 Bradfordi &2 &3t th Sodiumdodecyl sulfate-polyacrylamide gel
(SDS-PAGE, 10%)< o]&3te] 7} A& 20 uLA loadingste] #7|dEo=z s &
1 I 8. 2 ¥, TBST bufferd] &31A121 5%

]_

ol
32

ol
2

rlo

ol

)
nitrocellulose membrane®. & WA S Ao
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skim milk (TBS containing 0.5% Tween 20)2 1417t &<t blockings 31, 12k 34|
c-fos ¥ c-jun (Abcam, UK)E’Jr beta—actin (Cell signaling Technology, Beverly, MA,
USA) “F2olA 3A1ZF ¥&-A1Z1 % membranes HRP7F T3td 22 A (Cell signaling
Technology, Beverly, MA, USA) | 603t WF-5-A|Z 31, enhanced chemiluminescent (ECL,
Amershampharmacia Biotech, UK)& ©]-&3] 23 & Easy photos AR&3sle] #FF3tS
t}. #9 % Western blot band ©]7] %] &< Image ] software (NIH, Bethesda, MD)S A}-&
glo] bande] BES FASA=

(th) FAA
FEAYS B 42 AT 2HA FASHE FA5H7] 984 western blotS A A5}
Aot Abe 2% S protease inhibitor 7FE lysis bufferE 9o 22 S #2351 iceol| F

of AN FA F A (12,000rpm, 204, 4C)ste] duldS EE st gl Ao
2 BSA®} Bio-rad protein assay Dye Reagent Concentrate(Bio—-Rad, Hercules, CA USA)E
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Fig.30. Effect of Pueraria lobata Ohwi extract and Curcuma longa. L. extract on
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ER1 and ER2 mRNA expression in OVX induced rats. (A) ER1, (B) ER2, (C) ALP
Values are presented as means * SD. Values not sharing the same letter are significantly
different from one another (p<0.05) by Duncan’s multiple range test.

USham : AIN93M + sham-operated group, OVX : AIN93M + ovariectomized control group,
OVX+PC1l : AIN93M + ovariectomized group supplemented estradiol 1 mg/kg b.w.,
OVX+PC2 : AIN93M + ovariectomized group supplemented Punica Granatum Fruit Extract
200 mg/kg b.w., OVX+Dex : AIN93M + ovariectomized group supplemented dextrin,
OVX+Low : AIN93M + ovariectomized group supplemented Pueraria lobata Ohwi extract
and Curcuma longa. L. extract 7:3 50 mg/kg b.w., OVX+High : AIN93M + ovariectomized
group supplemented Pueraria lobata Ohwi extract and Curcuma longa. L. extract 7:3 200

mg/kg b.w.
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Fig.31 Effect of Pueraria lobata Ohwi extracts and Curcuma longa. L. extracts on
c-fos and c-jun protein levels in OVX induced rats (A) c-fos, (B) c-jun
Values are presented as means * SD. Values not sharing the same letter are significantly
different from one another (p<0.05) by Duncan’s multiple range test.
USham : AIN93M + sham-operated group, OVX : AIN93M + ovariectomized control group,
OVX+PC1l : AIN93M + ovariectomized group supplemented estradiol 1 mg/kg b.w.,
OVX+PC2 : AIN93M + ovariectomized group supplemented Punica Granatum Fruit Extract
200 mg/kg b.w., OVX+Dex : AIN93M + ovariectomized group supplemented dextrin,
OVX+Low : AIN93M + ovariectomized group supplemented Pueraria lobata Ohwi extract
and Curcuma longa. L. extract 7:3 50 mg/kg b.w., OVX+High : AIN93M + ovariectomized

group supplemented Pueraria lobata Ohwi extract and Curcuma longa. L. extract 7:3 200

mg/kg b.w.
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i

Utah, USA)°l 10% fetal bovine serum (Hycolone laboratories, Logan, Utah, USA), 100

mg/L  penicillin-streptomycin (Hycolone laboratories, Logan, Utah, USA), 2 mmol/L

L-glutamine (Hycolone laboratories, Logan, Utah, USA), sodium pyruvate (Hycolone

laboratories, Logan, Utah, USA), 100 mg/L penicillin-streptomycin (Hyclone Laboratories,

Logan, Utah, USA)S 2313t AME-&F5. 37T, 5% COzoll A vl datals. RAW 264.7 Al

Yo HIFMFERY £33+ 30 ng/mL recombinant murine RANKL # g el 23] =33
(1}) Western blot
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Bradford® &2 A %3} 3. Sodiumdodecyl sulfate-polyacrylamide gel (SDS-PAGE, 10%)
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Fig.32. Mechanism of inhibitory effects of extract on osteoclatogenesis (A)
c-fms, (B) p—ERK/ERK, (C) c-fos, (D) RANK, (E) p-38
Values are presented as means * SD. Values not sharing the same letter are

significantly different from one another (p<0.05) by Duncan’s multiple range test
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© FSH 40 mIU/mle]%}, E2 50 pg/mle]

@ Kupperman index

Np

©® A9 7]

2

. Body Mass Index)7} 30 kg/m* %391 oA

o] =
AT

© A FA = (BMI

o

W
A

B

-

= dadAe, A EA

® ATWEENE, AT, AFHL,

@ 23 ol 59 o]l

ﬂo

x] o] 258 o]t Creatinine 2. 0

HSBP > 160 mmHg %+ DBP > 100 mmHg), 9%

o
H

FTEHEY > 180 mg/dL), 1A IS FAEA A

i
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A 2

SHALT = AST7} AAke
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17]

3
=

|
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<
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=
=

A A, Clonidine, 33314 (]
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Wi-2(Baseline) tH] 125 % Kupperman index &% %3}

22 FE4 A7
AldA 9 iz

@ Kupperman index Z} 5&% Wl 9 wshs

©@ MENQOL ®3}x] = Wsl&

€@ E2 W3tA 5l Wsts

FSG ¥3stA] 9 wsks

Alkaline phospatase W3}x] % W3} &

@b Osteocalcin ¥13}x] 2 WHsl&

Lipid profiles(Total cholesterol, HDL cholesterol, LDL cholesterol, Triglyceride) ® 3} %]

Jz
ofd

x
W
—
[\
N
-
>
(o]

upperman index &% W3l&

@b ebH 3 % 9 ukalo]l A% (Hot flush VAS, Sweating VAS), ¢HH 3% <= et 3 % 13]

b

ro
i_;“
>N
e
ofo
1>
o
I
2
2
vs)

aseline(0 &)djH] &

= A
3 ZesATFeE A ddA o, ", &
=
[€)

(12 )¢ Kupperman index &%

“
Az, sk, Aag 2 Adae

AA 242 Independent two-sample t-test T+ Mann—

M

b

Whitney U test®= A% w3t z} o+ W Kupperman index &% W3}x19] EA412 oA

© paired t-test =+ Wilcoxon signed rank testZ o] &3 7% 3+

@ 22+ 715 H7pAs

AAAA-E AF Fo A Baseline(0 d)thn] T8 AF12 )9 EE 23 74 H7F

WA WstA o WMstgo] el 7eTAFoR AFNEA &, B, FTAA, S, AL

2 HAOES AAISka o gF Abole] digk BAA fFode AE5H ¥ Ao & Inde
pendent two-sample t-test =+ Mann-Whitney U test® A A3}1, HFd HEo 299
= Pearson’s chi-square test =3 Fisher’s exact test & A% w3 ZE 231 7|54 I
bR ZF o U Wk ef WaEkgol Uik TAA feolde A&5Y WG Aol paire
d t-test ®=+= Wilcoxon signed rank test & A3, HFd W39 Z-$olx= McNemar's
test =+ McNemar's extact test= 77 3%

© a4 Bt
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gollgl gl Joassl fHatel 2 A5 Am o 4-F- Baseline thH] 125 Al 9] ®3to|
T B, TSk, JAhG 2 HAUihHS Xﬂ/\]é}l, o 7t
7_(_]
3k BAA Fo)A-2 paired t-test B2+ Wilcoxon signed rank test@ 7% ”EF:}
N2 A A3 Baseline the] 125 Al 9] QM A4 Wistel] dis) 3%
E o] & WSt v &S AAstaL, o F Apolo] tigk FA A f9 A2 Pearson’s Chi-squ
are test B+ Fisher's exact test, Z} Ul ®ste] sk A4 /942> McNemar's test
T+ McNemar's exact test®2 744
€ o] st HAL
o] g# HAbE &Y A= 4% Baseline thH] 125 A3 o] Wzt el 7]+
FA AR 7, B, EERA, TS, HA% R AR AAS L, o 1 2ol o
2 2942 independent two-sample t-test == Mann-Whitney U test, ZF = W]
H3lakol EAA Fo A8 paired t-test = Wilcoxon signed rank test® 714 3¢
o|st# HAlL A= Baseline WH] 125 Al o] AG/MAA Wt s £d8E

w3, ol
o] &3] WMo &S AL, o+ 7 Zold thIt EAZA oA S Pearson’s Chi-square

test E=+= Fisher's exact test, 2} Ul ®3tol]l st FA4 K942 McNemar's test =

McNemar's exact test®= 774 3st

+ Baselinet¥] 125 A9 Wstafol| dial 7|=SAZFAR N2 & Hf, &
THA, Tk, A2 2 HdghE AA sk, o F A
dent two-sample t-test T=3 Mann-Whitney U test, 2 «+ W W3 & EA A FoJA4e

paired t-test =& Wilcoxon signed rank test® 7374t
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AN HEAMNMEA=NM

AE7| 24E =Tc =HY J Ec 2o 040 -H2TRFEE croo1-2] JE7| S4o AN
B G orEEE WIS wiw ChuvlE, E3uE, olEsriE, HYlE, vl OHEEAd

& Single-center, Ramdomized, Double-blind, Placebo-controlled, Intervention Study to evaluate
Efficacy and Safety of "Pueraria lobata and Curcuma longa extract (CPD01)" in subject with
Menopause syndrome

AlgAE T = SDC-CPOO1

EHHEEEE) 1.1 (2013.10.10)
PR H e 2w - E B el ey
LIS AETEHTIE  SEH0IR 2 (PharmaCRO)

| i 2 A
& UgEsAEAu M Znro Us OF HEE HHEEAY SEA % MHESAY 2
i FiEhEeElHolfEE 208 SE fN HdE dasM UHERAIEE AEE 8ot Y
THojAH Mol oie MEEolE wWo HE HoR Hosins suMAEAURLMEE G St
DA 2{pharmacho)2| AFE HTE9] 20| H XA 27E = YaUch
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¢ EEAY sEE
i 87T Follow up?
M= ME1 wE2 we 3 .4 g
bt 3 SRS | 12F(E5Y) Fe 4
HHRE B0 HE o
UTEE XA o
HEZab? o =
o o o o o o
BREE A o 5
ojst= 2t A S .
HH 8 EEEy o
P aEA B 3 5 - 5 -
ZEE FaH o
GuR Moy W 5
Az 4 | YUEE BL Y MENQOL a
s53° Kupperman index o o
HEMEENE T4t o o o o =
e b o
IHHRE A HE 4F HY 9 28 o o
AHHBAHE 4¥ Bo/ERTRE o o
oluus @Y 5 = = =

1L AR, AEr AHEAE UT, A8 SEAN ASE AR T EUD ASAE ASH0 om HEE Mg
o oemchHE SHSio ol BMD Fldbo] AEEc UEE HE SE UE AESD WE e JED SHEo
P RREEEY MY 2 e BY SR e GpHE OHEE 3T ¥ ST EUAE ey sEEo
PR B UE Lo# 2 F Yo SRds Hat FadEd Ha da0 O 38 AR BEE AEclE Blol
oo, WE I o Ao B HM O HE F SEE S0 S B9 PA4EHoE BT e ERNE MHE ®HEY
E0 STEHoR HAR & 5 0o SS9 WE 1 ojFE 4 % oy UWE 2 B NEse HP UE 1 o FAE AE
el UE 2 oM HAHE YRR APols Bn SHE #50] O HR4 HEHoR BHF O dR0de SY #5d4
HiH0 SrEHcR HAAR Tdsio.
o BOESIE Hak WBL REC. Hemoglobin, Hematoorit. Platelets
o HORHTWE HAk BUM, Creatinine, Uric acid. Totaf protein. Creatine kinzse, ALT AST r-GT. Glucoss Trigbyceride. Totwl
chalestercl HDL cholestercl LDL cholestercl Hates THE YEGER =@TC
v JEA} o}F(osteocalein, Alkafine phosphatase M= @ dsla Hajo) UEo R WRE 2o 4o QaECE
v B ML Sperific gravity, pH. Bromin, Glucose, Blood{R2LC)
) mEE HAL Yetued Halc| gEo R B2 FSH TEH @ SEECE o TSH £ 258" WEA|l o s
B Oje&x} B Mg o] A3 HA B9 3 WEle fasch
B} HArEY S5 WEI 4of WEEE StHUEEE TS GHgE 9 Weo HE GHEE I x)=iIN MENJOLE
ST} Kupperman indexs AT Yo A58 MEHI wRIo 40 A"
7) Follow up WE: of2EtSo| HAL YeuE Y Haboojo R Gix Do mel follow opo| Bosicls ofAEE W AT
oLl 4 afsicl,

i na

=
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o AAH G JAdT A
H AAHEA g SEFH 23y e A E 12782 0 5 Ay g2d 17
e AeF 21100l a9 ALY, Frge 6We AT & 104%o] 91AHgA
4e dRFAS
N=127
232y
N=17
=Lk &
N=110
LY gy
|
N=35 N=55
AT mE
MN=0 B=0
UHEE 48 0|58 UH=ES 45 0|58
N=52 N=3 N=52 N=3
o ECEE 2% =t
AEHT/BEIEEL N=2 X2 M/ ELME N=1
QIR BAIHA MY N=1 OIHI™ G A A & M E N2

<AA A LA A Fo AF>

(1) 9158+4 ZA} : Baseline characteristics

B QIAA A D FFofet Al iAol Bt ol Al el ¢ 5561 + 2.764,
] AF 5567 £ 3594 = F o Froll SAIA SR {2 ztol= YAe(Hol 1 p-value
= 0.9284)

Pt AR Alge] A9 15647 £ 531 cm, 59 AF 15625 £ 645 cm®Z T o
NN S (p-value = 0.8505)
8 £ 6.59 kg, x99 7 5873 + 7.25 kgl &2, F +
DA (AZF : p-value = 05771)
A SFAF= ADTY A o 249, fFe] AF o /5 oR F 3 ol FAA
o o p-value = 0.8427)

oA AR A4 754 Wb Wae FE2Baseline) M) 125 F AFAA] K
upperman index %7 Wakxolw, tl2AFe] wa) AP Fo] $UAANE PZFE Y
FASS 914 44A %4 BE2Baseline)hy] 125 F B4 432 49nw, 372Baseli

- 124 -



ne) Kupperman index &3H-& A&da9] Z-$ 2876 + 791, &=+ A$ 2894 + 695 =
T e BAAHCZ fFoJsk Zolzk §llal, 125 ¢ Kupperman index &8-S Al @9
A 2028 £ 893, txT9 AF 1963 + 8572 F + ro FAAHLZE {93 Zol7t ¢l
- (Baseline: p-value = 0.8974, 12 weeks: p-value = 0.7012)

Zb -] Kupperman index £% Wstx|&= Al@da o] 45 -848 + 73002 A4
frojgt Aol 7k AN, gz AF -931 + 89302 FTAIHOR {Fod o7t AU
(A&t p-value = 0.0001, W& p-value =0.0001) W+2(Baseline)tfH] 125 & Kupperm
an index &3 W] o I Aol= FAFLE Fot Aol 7t Gl & (p-value =0.7607)
(3) 22+ 7157 H7t

22 H7F W42 =43 Kupperman index 75 ¥ 3}&o A= FAS 24 A3 baseline
ol A z}ol7F AL 125 ¥ 7z} o+ W Kupperman index 7 W38 Aldae A4 -2
976 + 25212 FAA LR fFogk Aol7k AL, HET o] B 3117 + 27448 SA A
o2 Fost 2ol 7t AR WY (A ETp-value = 0.0001, = p-value = 0.0001) W-2(Bas
eline)& % Wst&9 & I+ Aol FAH R {3 Aol7t AU =.(p-value = 0.7804). PP
A= 2t T {9 O}Ur ZE ZpolE HoAFA] %S

WE2(Baseline) o] 1257 § Al HolAe] &%, A& A WA= FAS 2443
ZE W Ex, de Y HEkAe Aldae] A -207 £ 298% FAHCRE FoT
zhol7F AR ar, EzTtel A9 -259 £ 3572 FAHoR Fol3 Aolrt AU (Alddtp
—value = 0.0001, 2= p-value = 0.0001) W+2(Baseline) tiH] 125 & &x, d= 3H+A
H WA o] o 3F Aol SAF o E o3 Aot /IS (p-value = 0.4845) PP &4 ol
M= ZF oW fFosty of F Aol & HojFA &dke. &, 4w s WIlEE vk
74 HH o g WEEs B

Aok Mk FAS BA oA Ao ¢ -093 + 133 o FAXOE fofgh 2ol

7F ddar, tiEzate] A9 -137 + 1392 EAA R 793 2ol7t AAS . (AN tip-valu
e = 0.0001, HZEp-value = 0.0001) WE2(Baseline) L&t} o+ 7+ Xjolx= EA A o2
ojgk Aol 7t AN .(p-value = 0.1268) PP LAl A= Zb ] frelsht 7k ol & Koo
FA ok WistEE e WsE HAFUL

EWSAAE FAS &4 A3 A9 49 -1.04 + 1542 FAASZ folgk zo]7t
AN, HET AF -126 £ 1712 FAASE Fo3 2ot Aot (KA p-valu
e = 0.0001, ) Z+:p-value = 0.0001) ®#2(Baseline) i+ 7+ ztol+= A Ao &2 93 2}
o] 7} QLA (p-value = 0.4527) PP EA A% 7} U] Folshy #7F Aol & HojFA o

ol 5] FAS w4 A3 zt & W 2144 Hgx= AldTe] 4% -08
frolsk xfol 7k Ql9lar, tixwre] A9 -056 £ 1712 SAHo=2
93 zFo) 7} AN S . (A E T p-value = 0.0001, ™ F-:p-value = 0.0001) HF2(Baseline)
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b S L (p-value = 0.4170), PP A A = 7 -4
S oE L 7F Zo]E HolFEx @gron WIS E e HIE HoFES
2T WA= Aldee 4F -03
Zarel 49 -048 £ 0932 AR
o3t 2ol 7k AAS.(A i p-value = 0.0001, HZ:p-value = 0.0002) ¥E2(Baseline)
o g Folgk Afol7t AU . (p-value =
Ao M Zb i ot w3t Apols B TR i HsteEr 22 wg)

d715 S oA HT Y sk FAS 240 Aldare] 4% -048 + 0822 B4 o=
ol Aol7k dar, e A9 -046 + 0952 TAHCRE Fo3 o]t AL
(N8 p-value = 0.0001, HZET:p-value = 0.0007) W+2(Baseline) tH] 125F & 3 7|=
(A7) Wstx o o 3P Aol AR Fogk Aol7F iAW (p-value = 0.8750)
PP A A E 2t Ul frosty w3t ApolE HojFx] Fgon wssEr 22 BgE B
o FA =

T 27 FAS #AellA] Algte] 49 -065 + 0.80% AR g 2o]7t A,
o] 4 -061 £ 0812 SAASRE Folgh Zpol7b AJARE (A Aip-value = 0.000
1, & p-value = 0.0001) o= 3t Zpol= AN = Aol 7F IlaL (p-value = 0.8005) PP
A% ZF 2l fFoetu w3 Aol E HolFA eow WsEE 22 WStE HAFAS

W-2(Baseline) thH] 125 § Aol A o] #AE, 5% Wl FAS £4 A3 7}

Tl BEE, 25T MsAE AT 49 -043 £ 1.0022 FAAeE {7 2]t
AN, o] F -039 + 08302 SAA L
ue = 0.0019, Z:p-value = 0.0005) Lz} + 7+ 2ol EA 4

FA FSkS.(p-value = 0.3241) PP FA ol A% 72 o fFolatut o3t 2po]l& HoFH
gorom HslEE e WHEE RAFAS
St = Alge] F9 -035 £ 0952 TAHeRZ Fo3 Zol7 AU
I, R AF -039 £ 08602 TAHCR Fo3 2o]7F YA (AT ip-value =
0.0099, x:p-value = 0.0016) W-2(Baseline)thH] 125 & F& W3l

fr
Jo
o
rot
2
-
N
)
%0,
32
ulles
E
&k
-
I~}
<
S

=
M
=
r
off
‘E
o

EAAHoZ 593 2ozl RS (p-value = 0.7897)PP &4 2 W3E& % FAS E43 2
& WskE HolFolS
&

N
=X
-
N

FEAE WA= AdTe Ag -061 £ 0792 FAHeE fFog A
o 0.

o = o
LN
T
o 2

- O
o%’“
S
l—‘\.

o %t
W Felatt w3t 2ol g HojFA] gFokon tﬂ_i‘r%l% 2o Wsts 04191%
)

d Az, ZHlE e lE A= AT dg -070 £ 0860 FAACR

- 126 —



feld Aolr} AT, thzwel A% 048 £ 0772 EAACL 4% Fol7h AL

(A&l p-value = 0.0001, ™ 2" p-value = 0.0001) W+2(Baseline)thH] 125 & & HAZx,
E‘H]% 7:1'5\_ ‘ﬁﬂjlg] ]' O]n_ 7:”;(4.9_; ‘rr-q]??l‘ i}- ]7]' H}\)\}\D (p value = 01176)

-

P &4 % W3s&%E FAS 4% 22 |
ZF o= U] MENQOL W3]+ A3 a-9]

F oo, e 49 -21.22 £ 2760 &2 FAHoR F23 o7t AU (AP
p-value = 0.0001, HZ+:p-value = 0.0001) W+2(Baseline)th¥] 1257 & MENQOLH 3} %]
o] ik AtelE BAA SR fFod xolrh gldth(p-value = 0.7215) PP Aol A = 7}
T frolsty otFE Aol & RojFH] gtom WSS E TS WHIE BRAFAS

Zb o Ul B2 M A= Algate] AS 375 £ 2568% FAIASE fo3k 2olrk gl
xare] 49 538 £ 257002 FAAOE Fog Aozt gl = (AN BT p-value = 0.216
3, HE&Tp-value = 0.0984)

WH#2(Baseline) ¥ 125 | &
S.(p-value = 0.6715) E2H 3} &A= FAS A4 F FUolA FA
FAI PP A A= dzawt FAA v WekE BT

oro}.O
TS AT

FSHWE A &= Algate] 49 -159 + 13212 SAHCR {93 Aol7t gl vz
o A¢ -309 + 141182 SAFo®E Fo3 2fol7t IS (AN p-value = 0.6678, o
Ztp-value = 0.2614) WE-2(Baseline)thH] 125 3 FSH W32 o+ 7+ 2pol= EAH L
2 Y3t Zol7t gl .(p-value = 0.2768)H st e v+l ++7F Wst= §lol=

Alkaline phosphatase ¥ 3}ol A 125 % Alkaline phosphatase A9 Hir2 A& 79

A5 7500 £ 2248, thxae] 4§ 8637 + 28452 F o Fto FAIHoZ f2% Aol
ARoy Ul WA= Algae] Ag -265 + 10712 FAHSR {93 zto]7t flla,
x=ate] A5 1.65 £ 17482 9o Aol7F U (A B T p-value = 0.0750, tZ=v-p-
alue = 0.6407) WE2(Baseline)th®] 125 % Alkaline phosphatase W 3}x] 9] ++ 7} z}o]=
EAX o R Fo3t xol7F ATt (p-value = 0.1977) PP X x Z+ U ol o
Aol HoFA @on WsteER 2 WIS HAFAS

Osteocalcin X = Al@are] 749 016 + 4442 FAH OS2 Folgk Zol7F gllar, o
Z9 AE 022 + 40302 EAAFOR 93 Zo)7t UAS.(AFTE p-value = 0.7027,
2 p-value = 0.6838) WiE-2(Baseline)H] 125 ¥ Osteocalcin W 3}x] 2] + 7+ 2}o]l=
EAH o2 5938 o]zl AL .(p-value = 0.9095) PP &4 3} WM& % xFo]7} glAL.

Ul Total cholesterol stx]+= A& ¢ 291 + 19792 SAH o= Fofgt xfo]7}
AL, HEe] 45 400 + 2348% FAH o= fFoldk Aol7t flAde (M A p-value =
0.2853, ™ = p-value = 0.2162)

WHE2(Baseline) 1 B] 125 §  Total cholesterol M3} o] i+ 7F Apo]l= FAHSZ {9

Q% E—oq*l‘}v\u
730

N

i‘E —l?i
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Sk Zpol7F S (p-value = 0.7943) PP #23} W38 % =Fol7 SIS

HDL cholesterol W &tx]&= A2 45 0.72 £ 6.63 &2 SAZASZ {2k Zo]7}
AN, HEa A5 150 £ 664% FAFSE Fog Zol7t JAUF.(NE L p-value =
04269, Z:p-value = 0.1026) WF2(Baseline)tH] 125 % HDL cholesterol™ 3} %] ¢]
1 Apol= TAHCRE fFok Aol YIS (p-value = 0.5436) W sh&ol| Al o] ol A v
Tl WstE BAFAA, w3 WEE HoFA ke

LDL cholesterol ¥ 3}x]+= Algwte] 44 3.00 + 12612 FAHZ F2o]8 zo]7t 913

, Nz A 574 + 18787 EA A o= §3t 2po)7F AU S (A BT p-value = 0.0
863, W = p-value = 0.0226) W2(Baseline)tJH] 125 % LDL cholesterol ¥ 3}*]2]
b Zol= FAA SR [ Aol 7F Yl S (p-value = 0.4701)

Triglyceride W3}x] &= A& o] A¢ 041 + 642008 EAH R F93F 2o]7} 13

a, R A -11.06 £ 59.072 BAAHCE Fo3 2ol 7t AJS.(A T p-value =
0.6493, thE"p-value = 0.0463) *WE2(Baseline)t¥] 125 % Triglyceride ¥ 3}x 9] + %t
apol= BEA Ao R §93% xolrt S (p-value = 0.3377)

Hot flush VAS ®stX&= Aldate] 49 -17.11 + 20672 SAIFL2 {23k zto] 7}
QAT gz AS -1774 + 204307 EAH T §oF Aolst YAS (NBT pva
lue = 0.0001, W) Z=:p-value = 0.0001) W-2(Baseline)thH] 125 % Hot flush VAS ¥ 3}
=z o] o 7F zpolE EAAOR F93F Aol7t A S . (p-value = 0.8733) PP A1} ¥W3l&
T el Afeolzk Aot wt gk Aol 7F U=

Sweating VAS W3t = Adae] 4$ -1574 £ 186322 FAHo 2 f23k xo]7}

AL, x=ato] Ag- -2017 + 2287% FAASE Fog o7t UM (A @ p-valu
0001, = p-value = 0.0001) W-2(Baseline)tH] 125 & Sweating VAS ¥ 31X

b abolE EAA R fo)8t 2ot U S (p-value = 0.6603)

Zb W b Ex WS A= ARTe B -461 £ 70308 SAHOR fofg Ao
Zar] AF -457 £ 7498 SAASE 73 zxol7F AAS (AR

) 2 p-value = 0.0001) WE2(Baseline)the] 125F & gHAEx A4 WA
= &

@
Hd
t.f.
<

S

ue = 0.0001,
o] a3k Aol FAA SR FoFk Aol7t A (p-value = 0.5026)
Zb ot ] BMIMsSEA = A9 49 -003 £ 076 & A2 F93% Zol7t gl

a, ETe 49 008 £ 0452 ZTAHoRE Fodt Zol7t flA . (A ET p-value = 0.28
76, Z="p-value = 0.1802) WE2(Baseline)tv] 125 $ BMI ®3tx]9] - 1t 2po]= &
ARo 2 Fold xpol7t AN S (p-value = 0.7513)

g}, a1z

AHow AFe] AF vHuz B AFae 13 W 9 oo 2xF FrpH oA o

B EAAL AolE wel 2AL. et AAAEAGE A4 /154 Frh WA FAS 2
_]

PPS ¥4 A3 # e EAH Fel@ AolE Holx @ oAt Mp Fw A5
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Protocol No. FFM-GS r
Clinical Study Report_V1.0{2020,09.25) ?Phar maCRO

Clinical Study Report
AHHEANEZEZMNEDN

HEY| FHE SN HA T B FY HEHM "E2AEFEE (P00 HEY| B2 i E=at
X HEEE BN FiE T3 FENHYE, A8 =71, AYTE v YHEEME
A Single-center, Randomized, Double-blind, Placebo-controlled, Intervention Study to evaluate
Efficacy and Safety of “Pueraria lobata and Curcuma longa exfract (CPO01)” in subject with
Menopause syndrome

General Information

Protocol No./ Final Version : SDC-CPOOT / V1.2

Investigational Product AT AHEZE(CPOON EL [IEAEYIN
Phase of Trial HT7IEME CHEEAE

CSR Version /Version Date V.0 f 20200925

Date of First Patient Screened  : 2019.11.26
Date of Last Patient Completed  : 2020.05.30

Investigator and Sponsor

Coordinate Investigator TEE 25/ HIUE L g HEHSYEY UL
o
=

Sponsor =8

Confidential

E YHEEAY FLEOMY EEE AEE SjOHE UMAHDHETEHE Eoeotd IYsEen
SUHAMEURMEEL ALOIE R0 EF M2 2 o 5L 5 50| Hot 29| YE T ETY
HEOZ MEE + DS YHEEULE B OHEEAY ERELIME HF E2 22 242 7Y
AE 2 FA7] BERYOL

CONFIDENTIAL 1_,!' 182

LA FEE FEVIS AAH AY
. h=]
(1) A& 717F : 2019.10.01. ~2020.04.30.
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FAAR ZlE @ 73 Al d g
ojul, o]FH7} flaL 1
3% frol Frzt Qe -
g Ao Bt
A4 1 g& 50 mL €HZg2=3d #HE. MeOH 50 mL
AE Curcumin 0.6 mg/g S ¥a, Nz 2&9 & §¥EZgaI9 BA7HA
A
- MeOHZ A-&. 045 ym PTFE 2 €& o3, HPLC £4]
AT
HAA 1 g& 50 mL &FF 3 H3F. MeOH 100 mL
(mg/4g) . L . -
Puerarin 70 mg/g S ¥, 2A7 2e9 FEH f%Zgazio AR
MeOHZ A €. 045 ym 29 dgZ o3} HPLC &4
5 ] ]— xﬂS OTH]—/\]GJHJ 0. % = WOH%Q A]zﬂm 9.2 31.1Lo]
o] 3]
Aflatoxin B1L 10,0 o] 3 2 922 olZEFEAMBIB2 ¥ G2) 9222 A IAZuIEL
C g oo ot A7
. A dWtAIEY 9, AE F FIEFE AFY 92 3ol
X 15.0 ©] 3]
Ochratoxin A 13 2 926 ©32E2 A(Ochratoxin A)
o) At =4 AL, dwAl g 3. v AEAEY 3.7 HFAF T
w(Pb) : 0.5 mg/kgel &t
FF=H(Cd):0.1  mg/kgol A|8. %h%]l,}\]tﬂlﬂ> 9, AE = gHEZAATHE> 912 =&
8t =] Al &
H 1> 1.2.4Pb), 9137}=%E(Cd), 9.1.4¥"]A(As),
=g H2:(As) : 0.1 mg/kgol s oo N Pt )
3 9.16 TT:(Hg) DAE LA A4, 7hHFAENHE, 1) 3
—}F%(Hg) © 05 mg/kgol }\\l' Za]’n\_l_ig, 2)% ]’) OJX}EEL%E%(AAS)Q é‘xé
3
v Ax
(1) FHABENE &M A Bt
D4 oI, oA fla mAe Frivt A A% FTAe) B

5

7 &9 Curcumin # A%k 0.6105 mg/g, Puerarin 2| A gk

705910mg/g, °olgoem, Z+ 929 HA 7]F9 80%(Z Yw9 80% 3T
% © Curcumin 0.48 mg/g, Puerarin 56 mg/g) H.th =o} 7|50l A3t

@ ATAE A A Z27}E=
[ex]

=
@ Aflatoxin : S o= 33t
® Ochratoxin A @ 42 23
® Tv5 4, II=F

@ F45d 757 A

FE= AEMNE F AHATE L3 L F
z 34,31 24.01
VAR s 48.05 33.63
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O FE= o] Fdwst
AN 717F (7L
ane | =@ 8% (D)
0 1 2 3 4 5 6
. 0.6 mg
Curcumin 0.64 0.64 0.64 0.64 0.64 0.64 0.63
- (80~120%)
ABRE -
m
Puerarin # 71.01 70.98 | 70.94 | 70.92 | 70.84 | 70.84 | 70.80
(80~120%)
Aflatoxin &4 o4 | e | ed | e | e8| e4 | e
Ochratoxin &4 e | en | eu | = | &9 | e | e
SERCEF e
A e Wk Qe A | A% | A% | A% | A% | A% | A% | 4%
2o v
NAEE %4 e | e | ed | e | ed | ed | e
@ (Pb) : 1.00]3} 0.1600 0.1052
Fv& FF=5(Cd) : 1.00]3} 0.2125 ~ ~ ~ ~ ~ 0.0767
(mg/kg) H]4x(As) @ 1.00]3}¢ 0.0473 0.0242
F2(Hg) : 0.59] 3} - 0.0023
@ FAAZE 3BT AF2EolA e F2st
Al 717 (£
NERE | 71E 2 73 18714 O1%)
0 1 2 3 4 5 6
. 0.6 mg
Curcumin 0.64 0.64 0.63 0.63 0.63 0.62 0.62
(80~120%)
AFAE
. 70mg
Puerarin 71.01 70.96 | 70.94 | 70.91 70.83 | 70.79 | 70.71
(80~120%)
Aflatoxin &4 o4 | e | ed | e | e8| e4 | e
Ochratoxin &4 e | en | en | = | w8 | = | e
oTHl, oIF7} L L
B | o g e A F| A% | A% | A% | A% | A% | A% | A%
20 v
PREE &4 o4 | e | ed | ed | e8| eH | e
9(Pb) @ 1.00]3F 0.1600 0.1052
TES ZF=H(Cd) © 1.00]8F | 0.2125 B B B B B 0.0767
(mg/kg) H] 4x(As) @ 1.00]38F 0.0473 0.0242
T2(Hg) : 0.50]3} - 0.0023

A5C Ao e A3}
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O A oln], o]FH7} flar unFe] g7 A= TY =AY YEES SR 3
g Ad WS
@ B LFEZA 1 FA (120 mg/1,000 mg)e] 80% °]4 120% o] &t
@ HIEFIA © EA 210 ng RE/1,000 mg)e] 80 ©4 150% o] 3t
@ ®EYE :© %A #(3.3 mg a-TE/1,000 mg)®] 80% ©]4 150% ©]3}
® H(mg/kg) : 2.0 o3}
® 9}E%<mg/kg) 2 05 °]3}
@ FL(mg/kg) : o] 3}
H] 2 (mg/kg) : 1.0 ©]3}
© Tt 24
0 &3hA3 20 oW
o fFrE7IE  AZIREE 2477
oA 2K 1A AE AR

WSS 1 1AQY-UCIF-HOOC-BN0B-THHH .:l

Hl 201728600811 &
ALIsAE SSHMELDSE

O FABIHBS) : X 20172860081 &

Og 4 ®:  sASAH FASIA OACIA
O4 M X: dNALE A2 N2 11-9
O Yol 5 :  AWIISHBUHNEY

oM & 9: el REl sleREL (R8: S|LR24, HIEIQ A, Hl )
EtQl E

HELY - 2Lt 420 A 8 - HBQ HE - JIZY A2 (93 &Y)

TAYIISABO HE YE, N7EY LS Y AHA M8X0 Mt ALIIs
ABESMELDE S2l@LICHL

20204 128 072

AR
BENYABOIGEOYE|E g”gg
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SPEEIEA REHE AE Hozam
gl R20201119-0048 Eepuie 200125510-001
BAHEE [202012-19 Feauy 20201113
Ha9 b LE ETETRE TS
e | BEm=zsnwz |
BY - a8 - S5 BB e AL e E
sziehe | 20000107 AEEE SN ]
HE | fiols " ] (L T
SEA s |PTOVRNEE SR HYE a v
HepsE: 061 - 2381 - B2 WA 064 - 381 - 8814 HERE: shizcndsiciood.com
] | H=2 |
M=
ZRX|
Al - HARE (UE | EgE=sERA
Al - gAalgs 2L a3
Al FHAES | AYCHAIE | A AR | 3% SILES 13 Clind
IRE E07 2T
nEo| s g o], o|%7 B &
4 & 7x|3 o|of, erﬂ wEHo] YIS =it
Jh giojof B (R Bl
M= FELL-]
HAIYY 80 % ~ 90 % (150 ug 210
H|ERRIA) Ta0% RE/1000mg) i R/ J000me
| EHELEH) ﬂ*lﬁf K~ | ManETImS [ gy {’éfﬁm
R E M%) e | e #E9E | Ciio00me
E(mE/HE) 2.0 ojst 0.0 =g
FIEBimaskgl 0.5 ot o0 =gt
[= -y 84 =4 =i
| (g eg) 1.0 o8} 0.0 =g
FE (ML) 0.5 als} wEE ]
mEAIE g Heua R0l
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