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Evaluate the estrogen like activity of Taraxacum

Jormosanum on prevention and treatment of osteoporosis

Shiow-Yunn Sheu
Taipei Medical University

ABSTRACT

The increasing of average age in the society, more elders especially :
the postmenopausal woman, are threaten by osteoporosis. So we try to :
explore the native herb in Taiwan, Taraxacum formosanum, to clarify the :
mechanism underlying the estrogen like activity in osteoblast cells from :
neonatal and 8-months mice in vitro. The bioactive component will be :
elucidated and action mechanism on bone cells be evaluated to prevent :
: from or treat bone disease. :

Base on primary cell culture model of osteoblast cells from neonatal :
: and 8-months mice in vitro, we try to analyze cells viability, alkaline :
: phosphatase, protein expression of osteocalcin and type I collagen, and :
calcium accumulation. The detectable levels of collagen type I, ALP, :
OPG, OPGL, estrogen receptors (ERa and ERP) mRNAs on osteoblast :
cells were evaluated the role of Taraxacum formosanum playing on bone :
cell formation. :
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The results presented herein characterize the cellular effects of :
estrogen-like activities of extract of Taraxacum formosanum (TF-1) on :
osteoblast cells. TF-1 induced a increase in osteoblast proliferation and
the cellular expression of osteoblast-specific genes , with the optimum
effects at 107 mg/mL compared with phytoestrogen (daidzein,
10'6~10'9M). Also it was found by 1H-NMR spectrum that TF-1 is one of
coumarin. TF-1 can increase bone formation to prevent the development
of osteoporosis.
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PAMXBEFEMK - KT RG> FHEMSEEFH TR LLRGL
%%@ﬁ@%m%&%@m$M%&é % 2 F H 9% & [Riggs BL et al,
1986; Kraemer DF et al, 2005] » B b2 @& LM R FERREN S ARE
[Corm1erCet al, 2004, Gunby MC 1994; KargaHet al 2004] BEE 5’ IE ;E’g—-
§%"ﬁ2§»%%§‘i ’%‘#ﬁé@‘gﬁ'ﬁl;‘%ﬁﬁgﬁ ‘ %% ’ Lx&%ﬁﬁ[MalovoltaN et al, 2003,
Marx J, 2004] - — B g sb3/M 38 4 7% > TARERAHNSHEH % HEH
R Ao
(calcitonin) ~ s %k & - %L‘fb#b]&_—éi'éﬁxﬁiﬁ%/\%(bisphosphonate) o Bk
MERBEREEZAMFERTFL T ERZHAZE 4% % [Tumer RT et al,
1994; Wronski TJ et al., 1988] » # A vk F 48 A&7k - R > A AR EH L
BEBAEBLANLARE  RPRAMKECRIBETFTNREE  ILRYEY
f5 B4 [Colditz GA. 1999] »

HERER EIHAARAED PALA RN ELERA WAL
A% [Hutabarat LS et al, 2000] » =T T8 F5 & & 7& % [Barnes S. 1998; Brandi ML,
1997; Tsutsumi N. 1995] » B 3% i# F % % A& [Picherit C et al, 2000] > #% 2 &4
YRR - B EMIEREF AN SRR W R KR A P [Arjmandi BH et al,
1998] " & #1E B Bk E ey 8] /EA &uﬁ%%&%ﬁ%%&%ﬁ%%&%
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B m o

. mpE N TR

XM AR TR ATRERX > Al R 4m B 75 M 547 (MTT assay) @ #5382
m%%i%ﬁ%%ﬁ%&ﬁ&%&’EME%%&%&Q%%&ﬁ&%E%
BT H G5 o B Mk BEBG(ALP) > 4w 45 3 45 47 EmMy TR @eYE
o RAEAREBEET  # et sam £ F 4 fo 4 5] % &4 (OPG) &
£ 46 B F(OPGL) & 5 4= i %5 4£45 42 (COL I, ALP, OCN) mRNA % .64 %
égi o

HE-FSUNBARZBRG TR oL TS BEEEFHFT By

e E M R A REREET HNAR A B 4m B 4 B 7E Pk 5545 (MTT assay)
MBE  REANAR T LR —5 CREEREREETERBEELE
BER -

(=) &@mpERRARMIT) R £+
%ﬁ@%ﬁﬁ%@&wﬂmwm%ﬁiﬁ’%%MK%1%%7%&%%%
MTT {&

V45 96 well plate 2 ¢ COp sk #

v BE well § DMEM, Au 25ml MTT # 96 well

L # CO2 culture box # E 4hrs

VB MTT, oA 100pl 0.04N HCVEtOH, ] 570nm & #9% # 1&

(=) #ttshat# % (alkaline phosphatase ; ALP) 7E M) 3R 0k

VoA 24-well 4 B laph A = 48 » DA BB R 13T RA
& H B F 8% %L pipet B DMEM o % A % % & eppendorf( & 0.5m] )
&4 0.3ml 89 PBS HETREG TRl EAR — %€ eppendorf ¥ » 4%
W R 45 4 eppendorf A A-80°C k45 + 4245

V' %137 RE% DMEM % 5 & ta i e eppendorf #F i £ 4744 » Bp T &
#RlE ALP {4

V' #% ELISA % ##%3% % A Kinetic RE D AEERS 3 548 Tp B
RS54 AR EMMBA 1 94 %4 6 BRI ERFRIBE (01234~
5) BE8 % 30°C

VRS = ey 96 well thm s AE (— 248 A DMEM R 0 B — 48
AE BRI E ) 45 ALP reagent 643 4% » FAT A 40 034 G 4 48
K Fimiaey PBS £ 4

#4584 DMEM s F B3 4¢ eppendorf & B i Spul A 96-well plate &
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1 4% ALP reagent 4| AN\ JN pipet 4 & » 3 2% & AN pipet REE & 125ul
K% BP9 B ALP reagent » A 96-well plate F » 3 ==k » 4§ 548 well A &Y
ALP reagent Z8 A 250ul (ho A ALP 89845 5 £ — 548 78 5T AR )

1 JEA ALPreagent 4 ° 3LEP#§ 947 M A ELISA 5 #74& » 4% T read
SEETER 0 BT S E) ODys 14 -

%R Ep &kt BABRTZ8IEHE E Excel V47K

AA per minxTVx1000

ALP (U/L) =
18.45xSVxLP

U: B ey s Ba=F 04 A ae 1 £ R4 ey L mole #
AA per min : & f& 405nm & 448 &R M 6y £

TV : @##H (mL)

SV : sample &34 %

18.45 : p-nitrophenol # 405nm F & % ¥ BRIk &

LP: #%42 (lecm)

(Z) FHtaforgitiEMR 3% (Von Kossa Stain)

U sa#m2d-well 9B Blap 2 H =B palhmEsgkei1-3-TXRA "
% 1B 8% 0 A pipet B DMEM » it 24 PBS ¥ % well #k

4 oA 10% Formain 500 ¢ 1 A A B & fmph > 3% 5 — )\ 0F

I —/NB%4% 24 pipet & F& Formain » 3t B = R K F e =k

U kKB > pon AgNO; 3B 500ul » 33 BB K& AR
TR —X

VB AgNOs#% » oA B RIBLEE1E well » 24 248 & ey Sk & £ Br Ak
4% 35 BE 4R LR

2L Kodak DC-290 #t 431 48 #44% 3514 B 77 o4k

(m) Bpef(Real-time) € & R @45 RSB R &
(EREFERXB a- B FHEERAFL-UBREG; etk a
REGEESBETE )
ICR mice
! a-MEM medium
{ 37°C, 5% CO2
! 7 days
| Bm R IR - 4L R X & total RNA
\ R #4%(Reverse transcriptase, RT)4 g, cDNA
| Bped e 8 B 6658 44 R JE 45 A 2 primer
| P T E RSB R



\ &£ RT-PCR F#4T R BEHA U RME > KRB R E & primer & 2 R F) 8 454
VERAMESRESL  FEAEZDNAEY

VBB RyH¥ 0 TA% band 8 KR EFESE

1. Total RNA Z 41t
(). ATRE
%4 6-well plate Bz 32 & & » B PBS shd=k44 » % PBS  fuA 1X
Nucleic acid purification lysis solution (ABI) 0.5 mL - #2#g 3% ) dish > F 3
£ AR lysis 7 A pipetman R £ % % 1.5 mL Z eppendoff ¥ o # .
1500rpm > 5 4% » B YA XM ANEFRR - R E % —18 eppendoff ¥ » &
BRERREBMHZFRA - BEE 12000rpm » 1 548 » B9 A HBR ARG -
#] A ABI 6100 Nucleic acid prepstation i# 47 total RNA isolation °
(2). Total RNA z 4-##
(3). Total RNA 4 & %44
#| A 7 3% 4% (Spectrophotometer, Hitachi 2000):8] & # 5% 4 260nm & 280nm
HR A o KT 5 a X3 F total RNA 892 E(CnA S E(Q)
Cr (ng/puL) = ODago*40pg/mL* # F 4% #
Q = ODy6¢/ ODg
QERALT total RNA B H AW ERS - QEFTAMN 1 F THITR
k4 cDNA £ 5 -

2. R %4 (Reverse transcriptase, RT)4 g cDNA

RAEH AT R 84k R E-1(RT-1) » & F total RNA po A B (X1 M & total
RNA JRE M & - total RNA #) R & & % Ing~5pg » Total RNA fu A B (X1)fo
DEPC fu N E(Y1)42 8255 & Tul -

R G5k R -1 (RT-1)8 k14 > MR BIRE EMNKE 3 548 /245 RNA &
MR AL o RIEMHET RGBSR IE-2 (RT-2) -
3+ H cDNA ;& B (Co) :

Cc (ng/pL) = Cr*2* (RT AuA total RNA Z 8 #)/(RT 482 %)

3. EBPHT ERAMEMREERA Z primer
4. PR T ERAMEHRE

RARPBATEP BT T E R A 852 4R JE > & F templet cDNA JuA & (X2)
RE R E £ M E o Templet cDNA oA & (X2)F» d.d. water e NE(Y2)40 88 #
A 7.5uL -

&R



ARTRY  FmAEMAR T BERINEAAZFL TRt =i
EhaH(MITassay) £ » BB LN RAERBRE T S EFTF @M Z Mg o
EMEBRFH@RTREXT  SESSEETLEAELER  SHBLO TN
Ao 3 ERa mRNA & 3, KR4 > ERB mRNA %342 % ; OPG & OPGL mRNA ;
COLTI» ALP & OCN mRNA % 3.3 fu -

— EBBENRZER pEBRER

EHENREUFTEERBEL RBERNA LB TE ~ KEEEE 5,
st B M A E T EN - B EEMRAR RAA IR LN
(Fr.3) - BA| A & 48 1% 48 & 4 & #7 7% (diaion ~ sephadex ~ ODS)% » £ 4% %
# %2 4T (H,0 ~ MeOH; EtOH; 20% ~ 60% MeOH %) 4-#t4hit » 943
TF-1- 4o 1 A7oF » LA HEBRRIE F AR ER4F 838 404 B — coumarin o

=. @M H (MTT assay)

DA BB B A TR X AR E B A0S ~ 10°M)2 daidzein &
(10" ~ 10°mg/mL) % 48 3 #(Fr.3)  #£ %142 %4 0.01% DMSO & 0.01% i&#% 2
PBS- k12 % Ltafinsshiod 1~21 R > #£4me9) MTT B 444
TR AFRERME o NG 14 RBZEZE - (25 F 2] Reys5iz
4 MTT RABRIBB TS A THEEFTBEBENY RSB B
B HARER QAR 0 BERMBTH M o

#o daidzein 484 % 1 X > 107°M daidzein %38 /0 9.4% % 7 % » fuik s
AR EL R BRAMEEE > —E X HAERAENLEI S %I e S - @
# 14 X - daidzein R B 10°,10"°M #5242 4] 48 O.D {4 %1% 13.9%0 23.6% « &
F 21 R wBEEARTHATFEIREREC TR o AR ELE
daidzein ¥t ¥4 & B Bémfo /£ fm o3 4 S OABE M 2L o

meta X p(Frd) et d | X ZEREEEYLE S as AL T e
M R(110.3%~174.9%) £+ 22 107, 102 mg/mL i& 8 i & ¥ B & ta fs MTT
assay B A RAMIREER > 5315 173.5%B 174.9% « 5 T % » ZEARELEE
MR A B R B R (114.9%~130.0%) » £+ 107, 107, 103
mg/mL E=AEREHF Bl MIT assay BH ZAMIREE » 53] 4
128.1% > 128.3% & 130.0% - @ % 10 X > 22 10" & 10° mg/mL & F&/ER & #
HH e MTT assay BB A & ReR#E > 554 139.5%& 133.7% o % 14
%24 107 & 10° mg/mL & & {8 IR BBt MTT assay B4 & A#12 ik
F o555 128.0%K 125.6% © J£ % 21 R 65 fo i 40 92 4% ) 48 69 B B dm 0 S
W% ST o MAm2Edy Fr3 (10' ~ 10°mg/mL) o $ 35 4 855 fa B0 15 o o 38
ARBREMR > UE 10 X 0 10" mg/mL AR RKGRER .

=. TF-1 $#4 7B e foth it A (ALP)/E ey B4
# daidzein $2 &8 H N R 2 TF-1 #3974 8 55 fa b fm B 75 M 4 2 T 40
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TF-1 it daidzein X B A B 4a 38 £ 6920 R » £ FUE 10 & > 107 mg/mL A
FARANIRER - fwmiom@EE 1~28 KRR > RIS 4o 48 Fodr 3 48 ¢ 4o
O3S B AR b AT IR M A BE BR(ALP) R R 0 « Mk 3 B R AT » Llafh
heBEF 1~14 RQAR > E4lsme) ALP EHEE R AMMHREMRAMER
B NF 14 RBEDZHE - MANEEE 2l X5 B FE@iBthgRE
%55 o Miv A TF-1(107 mg/mL) F &tz ALP &5 e R 4% 4] te
BB R T 145 2] Reg /R4 15% 2 =22 A HAMBEMHER o frul o
TF-1(107 mg/mL) ## # £ & F 5 f= i 1 55 8% 85 (ALP) 5 M & A K &9 £
£ o8 2 Fiw o

wW. TF-1(107" mg/mL)## 4 & 5 & i dS e ey B 5

#¢ daidzein $1 TF-1(107 mg/mL)# # 4 & B 5 4o B b B0 751 45 7T 4o »
TF-1 bt daidzein 8 A A bmfe 38 A 2 R > B P L% 10 X > TF-1 B4 & A
BARER o PR T BRI TF-1(107 mg/mL) A R R B & okt » #4424
4-0.01% DMSO A& 0.01% i&#% 2 PBS o

o g 1~28 RER - o mfoir i TR A B
TH MR A BREBET > RapsshER 1~7 RAYM > RATAR B i)
Ao eE 0 PR U~28 REMEBAFMREMSLERLS N E 28 R
HB R MAMEES 14 X85> o TF-1(10" mg/mL) 2 58 tappsss 8
PRI AL BE B 400% > —H 2 M FABM £ R o A8 TF-1(107 mg/mL)
HAMAE R T B is5 B0 EHBRN A0 o B 3 Fim -

A. Rz kB AR
(=) TF-1 RE, ## % R FF %8 EReZ B mRNA 235858

b m B E 1~21 REAR o dr 4 48 Fo fo % 48 (10°M E,:17B3-estradiol;
TF-1:10" mg/mL) & 4m B & 3847 EROR B H o o £ ba B s i B 1~21 &
B RE 0 BATR 2] Hl 48 69 ERa mRNA & 37 R 1 2 35 4 05 1 3% ho i 4 90 88
B EAL © F A 10°M Epfo TF-1(107 mg/mL) % » & 48 ho 88 40 44 35 4 8,55
faf2 ERa mRNA R\ Myrhltattss > 2 A SR EER « Al fon
10°M E#2 TF-1(107 mg/mL)## ¢ 4 & % & #= 5 ERa. mRNA ABKAF AR
EZR > B 4T o

AT HRER 1~14 ReGEM > #4469 ERB mRNA &30 $i %
BRI A RS REEAE 14K 5% 2] RSB THE o ik
10°M E, # » #o 4% 41482 ERB mRNA % 3, bt 8w {& - #a A TF-1( 10" mg/mL)>
21 R wBEAHNA R TSR abs ERB mRNA 83 1.57
B X RA AR o A 10°M B, #7374 R B &8 ERB mRNA
RARAABREE - @ TF-1(107 mg/mL) ¥ # & R & B4 5 ERB mRNA
KIFOABEIE ho » 4B 5 PR o

AW RIER 1~14 Re#IR] > #2441 89 ERB/ERa mRNA b {4 % 38, -
MEBRFHAE T A RN REEAE 2] R BAHA LBl
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f ERB&Y & 3.4 ERa% {2408 10°M E, % -+ #odx 44 2 ERB/ERa mRNA
& B IL AR o fuN TF-1(10" mg/mL) % 21 4% > s s $ 37 4 B 5 fm i
#yEd e b8 ERB/ERa mRNA 8% 2 4% - LR A A& a8 e - A7 24> 10°M
E, #in#4d B FHie ERB/ERa mRNA £33k AF A8 £ R - TF-1(107
mg/mL)¥ 7% ¥ £ & & & 4= f ERB/ERa mRNA & BRI Ao » 4o B 6 Af 57 o

(=). TF-1 5L E, ## 4 & F &% COLI, ALP & OCN mRNA % 3764 % &

st HEH 1 ReyogR] > #4484 COLImRNA %3 - £ vk 10°M
Ey 4% - FodEH48 2 COLImRNA & B8 & 1.336 42 < po A TF-1(107 mg/mL)
WA QB e S ] 43 COL T mRNA #% 1.67 4% 2 R4 9 85 64 3%
Au o B A 0 10°M B, 52 TF-1(107 mg/mL)$# 7 # 4 @& B & 4= f2 COL I mRNA
ARG ABEE M £ P XL TF-1(10" mg/mL)#x X » 4o B 7 Fro% o

AT HRIER T R0 £ 4] 4869 ALPmRNA £ B £ 10°ME,
#% o FodEdlaz ALPmRNA £ L8& 1.212 4% o juA TF-1(10" mg/mL) %
MAERFH@mBEHatit ALP mRNA %% 3.605 4% > 2 F £ 9 85 64 3%
ha o B4 0 10°ME, 82 TF-1(107 mg/mL)$t 7 #7 4 & % % 42 # ALP mRNA %
BESAER A W 8 A -

EESRER 14 RO 4@t OCNmRNA &3, - £ v 10°M
By #% > #n % #1482 OCN mRNA % 3, bk $84% 0.35 4% © Ao A TF-1(10" mg/mL) #
MAERF B ol I 4] 48 tb 3 OCN mRNA # % 2.116 4% » 2 B £ SR A5 64 3%
fa e FREA 0 10°M Ep $70#7 £ BB 4= i OCN mRNA % 3448 » TF-1(107
mg/mL)## # 4 & F 8 4§ OCN mRNA & RABER o > o[B8 9 . o

(£). TF-1(10" mg/mL)$ 10°M E, # #f & & & & %= . OPG & OPGL mRNA %

RO E

AR ARER 1~21 RGBT 2414 6) OPG mRNA & J1E %38 403
%A% ARG ho R EHFE 2 R B % T RB B TH- Lk 10°M
E)#% » #oiE$l4a2 OPG mRNA X BB BAK o /oA TF-1(107 mg/mL)# 1
~21 Rig 0 oA A R F B e B L2 ) 4tk 8 OPG mRNA # & » 2 B
F AR I Aa o AL 10°M E, $#7#7 & 85 & %= OPG mRNA % 34 4 9
B £ £ o TF-1(107" mg/mL)$ 7 #7 £ £ F 5 4 fs OPG mRNA & 37,9 B2 3% fo -
%o [ 10 A% o

A fEIBRER 1~21 RO > 1241469 OPGL mRNA % H1E 238 4%
BRI Ao A ABREY > R HEAE T~14 R 3% 2] RBATFHE - &
ha#k 10°ME 4% » #o42 #1422 OPGL mRNA 2 H b £ R R A > B 7 X85
% ° ;A TF-1(107 mg/mL)# 1~21 R4 + ho sk a5 & BB 5 fa o JL 4% %]
b8 OPGL mRNA 27 » Z AR v - AT > 10°ME, 5 4 a.
%8 tm f, OPGL mRNA A R % 7 R % sh> & 4 88 £ £ -TF-1(10" mg/mL)
HAMAE A B OPGL mRNA % 3.8 8538 Ao > 4o [ 11 Fro. o

A @B RER 1~T Re9#M > #2444 OPGL/OPG mRNA th14 & 5,

11



MEEIS R A BB B 14~2] RBR > BREEAE T £
BTAR T RM 4L S F 58 OPGL #9 & 4% OPG 3% o £ v 10°M E, 74 -
Aok 482 OPGL/OPG mRNA Rk B E 7T ABMENMLERK « fur
TF-1(107 mg/mL) % 21 K44 AvSsa $ 4 B B 8 4o o S0 42 %) 42 1k 8%
OPGL/OPG mRNA #2% 2 4% > 2[4 B3 hm o LA > 10°M E, #7085 4
8 F & 4= fs OPGL/OPG mRNA ARk # M £ & o TF-1(107 mg/mL) % # 2
£ R & ta e OPGL/OPG mRNA & ILABAME o » 4o 8] 12 A% o

(29) TF-1(107 mg/mL)$2 E,10°M # % & B & 4o o 44 & 25

Lo BB A R FH et ki HMIT assay )

WERTH > MARFFORAEARREANABARR TR - ¥4
RA Bl MTT RAGBSREEmE o R5EA% 14 % % 2] 2%
MTE - MAEAERFT i MIT BRAEEERIEE Mgl 4 ik
812 W 13 prow o

2. TF-1(107 mg/mL) 2 E;10°M #} s, £, B 5 fm i 4 B, 75 1k 6 % 55

UANBAHRF Tl TREXT > sox TF-1(107 mg/mL)g 10°M
daidzein » A 10°M E, positive 4} B8 % 5 o # 4 R 4o yEH4a MTT B K14
TR AR R Mo 0 Moo 10°M E, positive B 4845 & 21 X 48 #5 4%
W 48% RRATEF 150.0% o TF-1(107 mg/mL) 42 o 3 5 7 R 48 85 4% 4] s A 42
MR 1359% > £ 5 21 R RAMLEE B 207.4% o ¥k # daidzein £
10°M RETF > % 7 Afo% 14 RABRIES A RERRIF A 130.7% -
128.2% 42 3 21 R R KL F A 141.8%- A7 24> 4 % 21 X > TF-1(107 mg/mL)
Ha R B &R BRI E(207.4%) > 4B 14 Frx o

23t

MEREFADAR  LEHALHOAE RS HRAG A - S ol W R
SR ENEAMERFORZL  J e AR PR AN 425 R
RATHNRE  SRFTERBREDEE - BEMHTH L FI A F MY
P IE PR AU F 8 AR A M M K ) o genistein » daidzein > {2 4% B &
tafg ¥4 £ & %1t [Anderson JJB et al., 1997]

AR B L BIR e E A REFafoaERkd - A AT
T BIVERANTERE0M > 10°M > 10"2M) e 4 4385 % daidzein #f
RMERER@EERSHE > 81 2004 £ Michael L HERER—R
[Michael L et al., 2004] - i & % # 2 3 3 5 Fr3 > o AR B2 & (10" ~ 107
mg/mL) ¥ 73 & BB B e i3 & (MTT assay) » % A 4T 6% 2 » BEA &
SHTLHER AT UE 10 X855 10'M #n¥4 REFaplhiRgk
139.5%2 38 A R o

BEBAHN T H il bty o5 258 8 71688 > g1t A [Raouf
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A and Seth A., 2002; Alberts B et al, 1994] ¥ » 5-1b27 84 35 42 14 54 5% A5 (ALP)
BB E AR NN Y - ARSI TH W TRE LT -
Ao TF-1(107 mg/mL)#% M 3% &0 38 o 0 34 R B B e i bl M B BL B TE M
o B AR 0 2SR E R K 0 AL 0 TF-1(107 mg/mL) #0374 8§ & o i
MBI ER AR BEE R TRERESR A 14 X% ju A TF-1(107
mg/mL) L 4869450 3w 4 2> B AF ST L9 &S > LA > TF-1 A
AR M R EH @RI bR - B ReE b BB REME AL 3k
B B AT E bR T @e 0 5 S EEF RS EANG RS —
#45% (osteocalcin) > MR A A XL BWAHIATEH -

%7‘;?)’(%@7?‘7%7’%%%’%%ﬁi’é\ﬁi%é\% ' B & ta B P &) DNA - st %

#o A %+ > ERofv ERB - Mg 5o @5 @M E8 2R E N lafh
%;%Maﬂwméo DNA ° 42 § & ta s ¥ 4145 8.2] ERo. #v ERB #9774 » it B
MEXEEBERPAARALEE G ﬁn% BB R & G Fo sl M 84 8% A5 [Harry C.
Blair et al.,2003]° A7 24 > #] A Bp 8% 52 & B & B%i% 4% R JE 8] € ERa #v ERP mRNA
B)RBL 0 REFAE TF-1 2 E, ##7 4 & 58 4N ERo #» ERB mRNA & 3.4
BE - BRER MARFTH@BNEIES ERB £2 21 X85 TF-1(107
mg/mL)Lt 10°M E, $24% %] 42 ERB mRNA £R38% > TH e HmA L E G
& m[George GIM Kuiper, 1997; KM Wiren, 2002; Kolja Paech et al, 1997;
Kuiper GG et al, 1996; Michael E et al, 2003] -

FE@EY TR —BERNER A ASH T BB AT M E
3®, o T’T4’F7% TEIR AR o AL ERAF - ABEEGCOLDAEAL ; £
TACHE Dt PE AL B F(ALP) ARt X B A4 SIS EAMGE
& — #45% (osteocalcin » OCN) [Hisataka Y, 1998] - Z 53¢ TF-1(107 mg/mL)
HNMAER T By FRGHHE  RIIH B E L 8 R A 65844 KR A
£ COL I ALP % OCN mRNA #%3 - #EHRERBET 4% | R65 >
TF-1(107" mg/mL)$& 10°M E, foj% %l 4a th#x » & & TF-1(107 mg/mL)2. COL I
mRNA & B #25% 0 167.0% £ 7 R85 TF-1 82 E, Fod2r %) 4 tb &% » » £ 4 TF-1
Z ALP mRNA & B &% » 360.5% - M % 14 X85 > TF1 22 B, Fodx &)tk
8 £ ¥ TF1 = OCNmRNA & 383 > 211.6%; E, 2 OCN mRNA % 3.5
55 35% - Fiok » TFl @R EHA KT Bltafpigl > Shyit oY)
fa BV PME(MTT assay)éé%z%iﬂgi B-TFl % EMA R FHmpmit 3
RUMER T B @RI MRS S BHE 4454858 o [£51biB7%2 » ALP mRNA
RBIE5E > ALP JEM M8 4 4% » &5+ TF1 &% % transcription » {2.K &
% translation °

A5k BT RHERN TR #8285 era % > KMAFAFSL B R A%
RERBATHARFTF@E OPG & OPGL mRNA &) % 3,[Hisataka Y,
1998] o KK B & R BT » 35| B 54 F 42504 B &9 OPG mRNA E-3: K13
#% B 3273 > OPGL mRNA & B3+ & 21 k,ﬁk‘és%fi MERHEREE
CTF-1(107 mg/mL)# 4% 5 4m i 4 P 38 64 & 45 s
HA i —H #E 3¢ TF-1(10" mg/mL) - 109M daidzein $1 10°M E, %} A48
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A ICR & & F & fm i 4m B0 75 PE(MTT assay) sy % % o 4 £ 383 » TF-1 > daidzein
B E, folkhlatbiy > ZH S AWM AER - £ P TF-1(10" mg/mL) & %
21 RERGRER B 207.4%  FH#M4 L FH bt EHMIT assay)
R %% 0 428 TF-1(10" mg/mL) ¥ £t th 5B fo B 4L 69 38 4 2 R o

1~ SR EEH

WEXEFREEANTERBERR L S5EF X AN E#H LB
o EREMBAETREENLRRT T NBE 2D PR E
IR T ERMEREEN  ATRRA—REMBFRENEY - KRR LM
MEICR DB AHENIFN G BENART AEAEMMREZAR  HE e
fe e fsb2 A RMbl - RiE—% > UNEH ICRERAE KIS BB AR
HEFmpoBEna By -

WATHRERT > HFREMBENE TF £ 107 mg/mL iR E T » $A¥ 4
RANERAFRFF@ie A E@asg AR #$¥4 Q5 Fmibg ikt
R TR &L T4 ERB mRNA AR % » B 5@ itisis
&) COLI> ALP» OCN mRNA % 3343% » %5~ TF1 £ FFtafoeyte A A
ERIEHRE R M R R HAE AR A R F B e ke B35 M (MTT
assay R B £ 3 THAHNEENF LA ERTERRENSERALDNE
i o

B B EAER T e i M 49 OPG mRNA & 3 3E4% B 3 7% » OPGL
mMRNA RFARAT > 5 2] RRFHAR - MBS REFE TF] HEF bt
RlEs B8 &K ETh o &E B AR BN E 17B-estradiol £ ¥4 R # & &,
ZHEEH@BERE RSB ZAR LR -

P~ B~ %
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Taraxacum formosanum 5 Kg
Ext with McOH
Crude ext (610 g)
| EtOAc/E0

l Sephadex / H,0~MeOH
| ! ) |
Fr.1~2 Fr.3 Fr.4 Fr.5

l Cosmosil/ H,O~MeOH 1 ODS/H,0~MeOH
Fr. 31~37 (35) Fr. 41745 (43)

1 Sephadex/H,O~MeOH JSephadcx/20~60% MeOH

l Sephadex/EtOH Fr. 432

l TF-2 ()
TF-1(Fr. 352 ;15.2 mg)

4B NKERAEE

2500.0

2000.0} = 1 I

1500.0

3
H

0 Control

1000.0r O TF-1

500.01

0.0 : ' ‘
ALP (Unit/L) Day 1 Day 7 Day 14 Day 21 Day 28

B 2. TF-1(107 mg/mL)#H 37 & & F 5 o i sl bk 5 8% &5
(ALP)/E 4 &4 %5 & (N=4; *: P<0.05; **: P <0.01)
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16.0
14.0 1
120
100
8.0
6.0 [
40 T
207

L L

0.0
CHmeL) gy g

Day 7 Day 14 Day21 Day 28

0 Control

O TF-1

B 3. TF-1(107 mg/mL)¥ #7 & 85 & ta o s53 ey H 4
(N=3; *: P<0.05)

ppm of beta-actin
500

Estrogen Receptor-alpha

400

300

200 |

100 |

0

ODay 1
& Day 7
8 Day 14
B Day 2

Bl 4. TF-1(107 mg/mL)$2 E, # % £ & & & 4 4 ERa mRNA % 3,n-1)
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Estrogen Receptor-beta

ppm of beta-actin

700
600 [
—Iv O Day 1
007 T 35l | |@Day7
400 ¢ o %% | |ODay14
300 RN see k2 2l Day 21
£yt NS
200 + 33 3%
e pod
100 3 2%
2] £33
0

Control

5. TF-1(107 mg/mL) 2 E, ##7 4 & % % j6 ERB mRNA % 3,n-4)

Relation of ER-beta to ER-alpha

ER-b/ER-a
26
24 | 3
22 &
b-&-5 Ol
is [ 559 |[Dowy
161 333 & Day 7
14 | 2 |l
12 s 113 G
10 & 228 &l Day 21
8 143 P332
6 T cbadl R $:8:4:
4T 333 3 RRRR 483
% $383 g . 1 Fessy

E2-9 TF1-7

6 TF-1(10" mg/mL)$2 E, ##7 4 & F & %= 42 ERB/ERamRNA % 3.8 % &

a8

(N=4)
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ppm of beta-actin

CoL1

12000001
1000000

800000¢
6000000
4000004

2000000

0

Control

E2-9

TF1-7

UDay 1

7. TF-1(10"mg/mL)$z E, $ # 4 & F & 452 COL I mRNA % 3.4 % &

ppm of beta-actin

ALP

18000
1600
1400
1200
1000
800
600G
4000
200

Day 7

0

Control

E2-9

TF1-7

(N=4)

B 8. TF-1(10" mg/mL)#2 10°M E, # #7 & £ F & 4= o ALP mRNA 2B ey 5 &
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ppm of beta

-actin

OCN

160
140 |
120
100
80 |

60 |
40 r
20

1 .

UDay 14

0

Control

E2-9 TF1-7

9 TF-1(107 mg/mL)#2 10°M E, 1 #7 £ & F 4= fs OCN mRNA % R.¢4 %
(N

O Day 1
Day 7
O Day 14
£l Day 2

B 10. TF-1(107 mg/mL)$2 E, 10°M ## 4 & F & 4= f OPG mRNA % 3,

b 3% &

OPG
ppm of beta-actin
70000

60000 |
50000 | 1
333
40000 F 283
209
30000 33 333
52 i
20000 ¢ 154 i1
10000 F 1883 24
RS S YD
33 e
0 0 . 42D d

Control E2-9 TF1-7

(N=4)

#

a
=4
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OPGL
ppm of beta-actin

700000
600000 |
500000 |
400000 |-
300000 |
200000 |
100000

0

O Day 1
B Day 7
O Day 14
B Day 21

Control E2-9
B 11. TF-1(107 mg/mL)#1 E, 10°M % #7 £ & § & 4= OPGL
mRNA #* B4 & (N=4)

OPGL/OPG Relation of OPGL to OPG

28

ODay 1
@ Day 7
0O Day 14
& Day 2

Control

B 12. TF-1(107" mg/mL) 2 E, 10°M #} 37 4 & F & % OPGL /OPG
mRNA & 3B ey 2% (N=4)
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Growing curve MTT assay

0.40

—e—4d-OB

e
(93]
=

—0— 8m-0OB

0.D.(570nm)

e
o

Q—-——Q—/M/c

Day 1 Day 7 Day 14 Day 21

0.00

13. B EMAE R Tt d &k %MTT assay )

(4d-OB:N= 12; 8m-OB:N=6)

Eight months-OB-E;-9, TF1-7, Dz-9 MTT asay

0.25
0.20 |

O Control
E2-9
O TF1-7
Dz-9

0.15
0.10

<o

0.05 [ |4l

pooeow

sy G0 dr s

0.0°0omy
Day 1

B 14. TF-1(10" mg/mL), 10°M daidzein #1 E, ¥ & & & &
4 o 75 ME(MTT assay) &y 25 & (N=6; *: P < 0.05; **: P <0.01)
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% 1. MTT Assay (4D-OB) for Daidzein

Log M Day1 Day7 Dayl4 Day21
control 100.0 100.0 100.0 100.0
-6 100.7 106.8 104.4 117.4*

-9 102.3 94.9 86.1 99.7

-12 109.4** 100.5 76.4* 105.8

*:p<0.05, **:p<0.005, n=5

#* 2. MTT Assay (4D-OB) for Fr.3

Log mg/mL Day1 Day7 Day10 Dayl4 Day?21
control 100.0 100.0 100.0 100.0 100.0

1 110.3** 114.9* 113.5* 113.9%** 120.4%*

0 145.9%* 125.0%* 122.2%* 111.2* 130.5**

-1 173.5%* 128.1** 139.5%* 119.7** 139.3%*

-2 174.9%* 128.3%** 127.7%* 128.0** 140.8%*

-3 144.3** 130.0** 133.7** 125.6** 141.2%*

*:p<0.05, **:p<0.005, n=12

% 3. ALP Activity Test (4D-OB) for TF-1

Dayl Day7 Dayl4 Day21 Day 28
control 100.0 100.0 100.0 100.0 100.0
TF-1 94.0 84.4** 84.8** 84.4* 86.2
TF-1:10" mg/mL *:p<0.05, **:p<0.01, n=4

# 4. Calcium Content Test (4D-OB) for TF-1

Day1 Day7 Day14 Day?21 Day 28
control 100.0 100.0 100.0 100.0 100.0
TF-1 - - 400.0* 127.2 122.0

TF-1:10" mg/mL *:p<0.05, , n=3
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