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Fol A2 AAFoAAE w3 FojH o gade] Aol MAFN w widF
o] Wkt 9| enterodiol¥} enterolactoned ¥ 747 <ot Fafoll A F2] A
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gdade] 5% % ¥ oty 8% enterolactoned} Fo¥ oz 2o A
Aytel XA flaxs} AAE glade] Hie AAF
ol Al mammary &9 A€S EJvt o
ol#]dl Aol & 3}al, phytoestrogen A FH ¢ mF wjAdd #HHA &
WeE 3ol #E JT Al dASHA et wHY AES OdF A=
Aol #AFE case-control FAFANA o] aZFElEoly} gl HF o JIEFS
wx ge AoeE yewn wiAYgoR #HA7
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HlAYS ek AF4 w==o] FAa vk Feke] A s=F e
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phytoestrogen©] estrogen receptor®} Z2&3 4 A= THL sl 74
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7 FH ol T AdA dEg2 HAY] A A T2 o we A3
H L E Yt 22 bone turnover® ZAA7]E © glojA, T2 oz oW
= Zsa=
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T} (+)-cateching X(F=d = 3to] F4ksdoh

HPLCol 93 TR AETS FZFE59 phytochemical compounds #4& 9
3} estrogenic activity’} R ¥ AES T4 S22 YMC ODS Cl18 column,
water/acetonitril, UV 254mn %713 p-bondapak C18 column, 0.1%
phosphoric acid/methanol, UV 280nm Z7Hd o & A& AAs9 o HPLC

chromatogram B E F3 THAE FZ5E9 5A S screening3sh$ Tl
2. TEEHAAHRE o] L3 phytoestrogend &4 H 7}

7h BEREAZFHAANATHEE ©]-8&F phytoestrogen®] 27437}
ANAERZA ¢=&A¢ gXH FdA2 B-galactosidase’} =4H &R

Saccharomyces cerevisiae ER+ LYS 8127(YER)S A %w | P
shaking incubator (300rpm)olAl FAAIAY. o] FTEE Z+Z CUPL
metallothionine promoter®} hER FdAE ¥E3F5}= vector® 2 EEH A2
AAS rgH o g wE i)

==
)

Bl 0 ¥ estrogen response element, fi-gal
S. cerevisiae ER+ LYS 82172 3.35g/m{ yeast nitrogen base, 2%
dextrose, 30ug/ml L-lysine-HCl, 35ug/m¢ L-histidine-HCIE *3sl= A
A Aol A A ek aL, Al 20% glycerol & 3 7Fete] -80T &t
ol Al BEBE

ZE7 ZAFE AAE v

o

=
2L

2 AA A3 F 500uM CuSO.=s H7}
3 g, 50ml FrRO AAHFE BT A7te] BES AAE
shaking incubatoroll 4] 18A| kel kst < Aldsh wjgds s 2
4% F 96-well plateel 100ul® EF3stsich ZF welldl Z bufferg
100ul® BFsla 208 & HAA T E microplate ELISA readerE o] &3}
o] 420nm¢t 590nmE °]&dte] FAHEAT. BE ARS TAE SASE
o] &3t ANOVA #24 & Dunnett't test® 5% 5%lA X8
o AxY 2R gAY Asfes vhed 2

)
o

off
H

_29_



Saccharomyces cerevisiae ER + LYS 8127

P

Expression Vector

-

: +
(Phytoestrogen, Hormone receptor

E2) @

HRE

Receptor Vector )

O-nitrophenol
\\ (yellow)

Fig. 1. Yeast ER transactivation assay (B—galactosidase assay).
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. A2 MCF-75 ©] &3 phytoestrogen®] €743 7}
5% Fetal Bovine Serum (FBS)¥} 1%<] PS antibiotic mixture’} 37}
%l Phenol red-free D-mediags & w35t FHAAEQ] MCF-74325 5%
COq, 37Tl A ul sttt

Ao AbgE = AlEE 6-well culture platedl Al wjeksla, 43 %
Al, 5% dextran -coated charcoal-stripped FBS$ 1% PS antibiotic
mixtured] =#2& st sEZ A8t 3A3F w st 1 7|3t
AdEdol 3 viAE W wAs]FaL, A 3LA, NaOHE ] A &
o] DNA content® spectrophotometer® ©]-&3] ODygomir= =43

7.

t}. HepG2 cell lines ©]-8 3% phytoestrogene] 747}

q2E=ZA FAEHS Luciferase B EXEHFA7F =98 HepG2 human
hepatoma cell& 5% dextran—coated charcoal-stripped FBS(fetal bovine
serum)< 3 F 3 minimum essential medium Eagle (Sigma)oll A wjj %3}
AT

HepG2 cell2 phenol red’} §131 5% dextran—coated charcoal-stripped
FBS(fetal bovine serum)S 3 %® % minimum essential medium FEagle
(Sigma)ell 50 X 10%well® HWE=Z 24well plateo] seedingdtt}. CellsS
37C, 5% COAEl 9] incubatoretell A 24A]7F incubationA Zth. 28 thS,
1.0ug C3-LUC, 05ug d=EzA4AEH HFdA¢ 374 Superfect
procedure (Qiagen)< o] 83} SAI7H5<F  transfectionA] Z th.
Transfection® cellsS phosphate buffered salines 7FA 1L Al 23 & ]
AEdS AR wiAed kst A A AT 244%F F-, Reporter
Lysis Buffer (Promega)® cellsS &3 A1Z %, §3ll¥ cell debrisgE 7HA
1 dual luciferase reporter assay system (Promega)g ©]-&3}o] o 2E
27 245 SA4sks
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3. A8 FEEo| ZFolAE F2 7 alkaline phosphatase(ALP) &

7h AE i F

o] =HF AEFQ ROS 1728 AEE 10% FBSSH 1% antibiotic-
antimycotic (Gibco. BRL)e] &-#%¥ D-MEM®H|X]e| A 37C, 5% CO, A3}
o ul st ATt

Calvaria cell> ®lojw = 24A12F oYl mouseEd ©]-83te] primary
culturedt ¥ 10% FBS¢} 1% antibiotic-antimycotic (Gibco. BRL)®] $h#-%
a-MEM# Aol A 37°C, 5% CO. Z7ia}el] wl] &3} th,

L. MTT assay

FHAE FEE] TopAlxe] FA WA= G ARSI 98k
(3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyl-tetrazolin bromide, MTT)¢ tj
AL gkell 2718 MTT assayEs ol &3ttt ROS 17/28 AME= welld
4x10° Mol MEZ 96 well 22 WY HAl] HFeAov, calvaria A EE=
welld 5x10° /1ol AZE 96 well 22 W% HAol HEshA)

AEZ7F wpete] R2std 05% FBS7F &t wiA = ZolFo] 2443F &
o AlE o] FAS AXA AT 25% FBS7F &9 #l Ao phytoestrogen 3}
FEEES 25 ~ 100 pg/mle]

2 48AIZE & Aelekar, wpA R 4A1 7 9k 50 b MTT (1.1 mg/mé)
GHE 2 wellel H7bste] 37CelA WA Zth. MTTol s Fd¥ Hst
o] AAE formazan crystals dimethyl-sulfoxide (DMSO) 150 w & #H

S ELISA reader® 540 oA T3 =& =43
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t}. Alkaline Phosphatase (ALP) activity
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Calvaria AZE welld 6X10°719] AMEZE 12 well 24 wjF HAo] 5 ZE3}
ot ME7} wpere] H&st 05% FBS7F $h-® viA| = ZolFo] 244
B Axe] TS AAANAY. 3% FBS7F shrE vl A E FE5E
< 2oug/mle] FEE 2447 Ft AZetal, PBSE Aol ¥ welld
protein lysis buffer® 100ulE X 718FA Tt cell scraperZ Z=ZoEe F
centrifugeZ ©]&3to] proteing RS %o Z} protein  3ul o dH.0Z (297u
DE %3 5 mMe PNPP(GO0uD), 5 mM MgCly (100ul), 1M Tris-HCl (500u
DE ¥ 37T A 307t incubation A|AT. o] wl PNPP7} PNPZ uj#
o] wghalo] WAL= 1S IN NaOHZ wHgS AA A2 $ ELISA reader
= 410 nm oA A5t

2

=

~

=
=

4. 337 M &% H7HE Y% 5E E2 Y2 biomarker ¢

7h AREES] A 5 Ao
A% 657% ¥ Sprague-Dawley(SD)Al ¢t rats T 4ste], 2793 A&
AZL F Aol wel d el ofF) g vl daE AEIdn dxd

% 5
o® Wag AASE oA BRAARS @ F adE 2P shamd

(n=10)& T AT GaAAE AN Bl daN F& T 2
&9t A A AHvaginal smear)E AAIst o™, WA 7] (estrous cycle)E H.©0]

A e AMARNE AdRstel 9ol ARgsith. ZF APl sham(n=10),
OVX(n=10), 13 FH 24 GK 05% F4:(n=8), GK 1% Tl (n=8)2.&
i =] 5 AT

A Aol AINIGIMA ol E 7Fo =2 9o, 80% olete F&HE< 7+

2EES Aeldl 0, 05, 1% ¥ 37FA 4 l(control, KL, KH)& |33}
ddsEE 653 Abgskln. dddole ALx=d2 Table 13 #ow

Shamw ¥ OVXt2 control?]o]E& FAom, GK 05% Folate KL2o]E,

T 1% Fol#e KHA S 2

BE HYFES BAA7A F 13 AT AARAAHTS 943 A7t
Z=A3tF Tt 2ol &8 (food efficiency ratio: FER)S AM§7]17H5ere] AEZ7}
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Fe B2

g QAT AolFe vl EE,

o
flo

Table 1. Composition of experimental diets(g/keg diet)

AIN93M

Ingredient control KL KH
(g/kg) (g/kg) (g/kg)

Plant ext. 5 10
Casein 140 140 140
Sucrose 100 100 100
Corn starch 620.7 615.7 610.7
Soybean oil 40 40 40
Cellulose 50 50 50
Min-mix(AIN93) 35 35 35
Vit-mix(AIN93) 10 10 10
Choline bitartrate 2.5 2.5 2.5
L-Cystine 1.8 1.8 1.8

o A g8 A H

6752t AFETIZEe] B AFTEES 244
el M dels A sar, 3
3000rpmell Al 10%3F 94 & 2] (Hanil, microspin)3]
deep freezerol H#3ATt AHZE= H 7H A AL trimming & A2 Gl
Al 2| &Fof Oii}xli FHO FES AL F FAE SAHsIRoH, AT
trimming § oI AZ FHY FES AAZ H FAES =A(uterus weight)
stal, AFgll s s AAT T FAl(blotted weight)2F 50°C el A

S SAsAY 1 A0S bR

-70C deep freezerol H#ato] 3atst &4 43 A HAdstE 40l
Abgatg o, E &S trimmingdte] FAI9F Zo), 7z 3TEl(HEHEF ol
AHARES] VMR, E A 7R, gE =AY Al®)e FAE S48
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=
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. A ko] FAAY, T FH2HE TE 24
g4 Almeol 7o FAXHE F ZY ~®HE, HDL, free cholesteroll &%=
= =Asdt. w3 g U estradiol concentration®] =4S 93 Elisa
&

test kitE 9]

2k 2k} 21 Ae) A 9] Malondialdehyde 33 4]
XS 9ste] 1 224 1g9 9mle 0.25M sucrose/0.5M EDTA bufferE
o] WuWsle] homogenizer® 4t om, oju Ao FANS 600gol A
1083 A E g (Rotary vacuum evaporator R-144, Swiss)dle] A& &
Thiobarbituric acid &% FAHS 93 Tado= A&t A 242
05¢% 5mle] 1.15M KCI bufferE 7}ste] Wl Wlsle]l homogenizer= +4f35}o],
600gel A 10&3F AAelste] 4FdS EF8AT e 24U -70T
Al Bk St

T gha A =
wel 532nmellA AFEFstRoen, o W FEWHSE 2.5~20nmoled]
1,1,3,3-tetramethoxy propane EF£ NS Al&5te] AL FFIGA 0 ZHEH

g4 o] MDAG =S Artatdv

11
B
(o
9
=
rot
8
o
@]
=
o
=N
(o
(@)
5
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(o
(@)
i
ot
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O
5
=
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Q
g
K3

uh 7F 22 9] kst g4 w4

Catalase™= Abei®] Wil Fsto] FA o™ SOD+= Marklunds®] "
el Fato] St GPx= Lawrence® el Fdto] St 1
©] Catalase®t SOD/GPx @A S 7A4tets dleo dash aade] dwd 3

F LowryHoll olsto] A st
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54 77

%
FEAAZ e GK AESH PLAES fdom $B4Y 2 &7sE
A% o FE2 AAHAY
FE vl 80% ethanole AHESIG oM FEAA 58 2 g &
2 AsAA 40-60-80%% BAMOR 1N FEAS We] 588 v
shert

o TLColl <] &k &9

TLCel o spax] FEF=9 e 2L silica gel F254 plate(1010,
0.25mm, Merck, Germany)& AF&3tl o™, A7) &m= chloroform &%
petroleum ether/ethylacetate (100:30), hexane ¥32-2 hexane/ethylacetate
(100:25)9] &3 &= AFg3le] A3 & 254 nm<} 365 nme] UV lights}ol
A dske] REFES 8ke] spots T SHATH

2}, A7} A7 Sephadex LH-208 o] &3 38 & fa A& &<l
FE HAoAN A2 daA] s FEE &

l
column® A&7} Al(silica gel 60, 70—230 mesh, Merck,

Germany)S Y3k
open column (3%15, OMG, Korea)ell Ztz+ FUsta =34 &uv] EIH
(stepwise gradient elution) 2.2 A& R3S HolA o ~EZ A4S EA35}

23 HPLC w41 & dAlshalv.
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v}, HPLCE o ®
8152 S = Zhao ef al(2005)2] WS S&3F =

A FEE E EEE )
Aol A HPLCE o]-&3fo] ¥4It} HPLC #4] 2712 Table 29+ 74t}
=
vk LC/MSE ] 88 A& #4]
A mA] peake] 1S ¢l LC/MSE A8t

qirE=Z A4S UEd
LC/MS®] 4] 2712 Table 37 2},
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Table. Operating condition of HPLC

Instrument HP 1090 series II(Hewlett Packard)
Solvent A ; water : acetic acid =100:0.1(v/v)

Solvent B; acetonitrile
0 min 60% A
Solvent ~15min 50% A
~35min 40% A
~45min 30% A
~55min 20% A
55~60min maintain 20% A
Nova-Pak C 18

Column ) ) )
(particle size 4gm, 3.9x150mm(@.d.)

Detector UV detector, 245 nm

Flow rate 1.0 mL/min

injection volume 2000

Table . Condition of LC/MS for peak identification

Quattro LC triple Quadrupole

Tandem Mass Spectrometer

Instrument

Tuning parameters ES+

Source page(ESI) Capillary 3.70 kVolts
Cone 30 Volts
Extractor 3 Volts
RF lens 0.51 Volts
Source block Temp. 80T
Desolvation Temp. 200C

Flow Neb Gas Flow 91 lit/hr
Desol Gas Flow 473 lit/hr
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AA =2
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=)
o

o

vl O

6. in vivo, in vitroAMW S ol &

=
=

7}, in vitro AAH QI MTT assay

5% Fetal Bovine Serum (FBS)¥} 1%¢] PSN antibiotic mixture’} %7}

sto] i tAl ] MCF-TAI2E 5%

= 3L1L
= o "

¥ Phenol red-free D-media

COz, 37Col A uf

= 96-well culture plateo| A =}

sz
X

Al

Al, 5% dextran-coated charcoal-stripped FBS<®} 1% PSN antibiotic

fu
L.

mixture®] Al

sl wA ST, A 3UH, MTT

to] 5A17F% ¢t incubation]

)43

3

=
=

DMSOE ¥ o] ELISA reader® 540 nm o] A]

&
T

& AAZ

ol
ol

&

=
=

L}, Nude mice

Fol o
= =

Mol 7 18

3
=

in vitro A

o

—

o

o] 0.3ml (3x10" cells)&

Ea

oF

10" cells/0.1mle] A}

—_
o

=
)
I~

—

O

o
o0

N

o

i

0.05 <ol A

&t p=

A A]

=
=

}o] one-way ANOVA

3|

2 9

gl

o] A4 =™, Dunnett's t-testE 23

FATH (p<0.05).

S

A%
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SEDAol gl 2Ae FAdA AL T AN Fure

MES MCF-7THMEE o]&3tal, A¥E= 5% fetal bovine serum(FBS)E
33t Phenol red-free D-media®l A ®igstdtt. AL Ald e =
b Wi e qAstE de] &I AMES dolr ] 913 Mo =A o
F A9l Hoechst 33258 staining® DNA ladder assayS A &to] A FEAF
gs #EssT

(1) Hoechst 33258 stainging : H&E28& 23 MCF-7 &%etAl
X9k PC-3 AydLAEe  PBSE 33 AlFHst 4%
formaldefyde(formalin)oll 2087 1A% %tl. PBSE 33 Az %
Hoechst 33258 €95 1 ug/mle] H %2 xx13 3 1587 incubation A
A v PBSE 238 AFHstan FF @A UV filter2  DNA

fragmentationS #2351

(2) DNA ladder assay : +&2&52& 23 MCF-7 3 Al¥9
PC-3 Ay Axol PBSE 23] AHstal AEXE FATF lysis
buffer(10 mM tris-HC1 pH 7.5, 10mM EDTA, 150 mM NaCl, 0.4%
SDS, proteinase K (final concentration 100ug/ml))o]-&3}e] lysis Al Z T}
50Cel A overnight A] 71t} phebol : chloroform : isoamyalcohol = 25 :
24 019 &R 400 ul¥ FH7bste] 12,000 rpmell A 5E7F AR Al
= Al F=ASE BAHL 33 HEo|stil isopropanolS 43o] DNA
w77 BAw7A] 4 20T A 1A17-et Baskivth. Isopropanols:
kA3 AAG F DNA pelletell 100% alcohols #7FeH - 12,000 rpmel
A 5ERE AAEYets B8-S 33 HZolstlv FE3 11121 DNA
pelletS 1X Agarose gel loading buffer?t RNAse AZ #H7}sle] &34
21tk Agarose geldl 7|19 &AIA EtBrol 203 9% Al H 35k
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GelDoc% ol §3te] #stol MEA 35 waAste Artemge we
g waag

U frEEde] AEFrld nAs A
DNA content9} flow cytometryE o] &3lo] A¥ e HEFVE X8}
At WA MEE st EAS 2 Ad T trypsing o] &5t F
MCF-7 AEZE Zg23a04 golo] single cell&2 H-FAATH H&3
MEZ| 1mle] x}71E citrate bufferE 3 7}/\] 7)1, 1800rpm, 5min Y4
g3t} 0.1ml citrate buffer2 AEE AEHFA121 3 04mle] PI solution
3 5ul®] RNase AE FH7Fe &, =97 Sttt o7& 3olA

g8, 1583 BAAZ F, G F 343 okol]l 4TS TSI

o AEZAL 2 AN EF7] AE XY AsdEr) " Y

A ZEARE gk FgAA TEl pb3 © A n Al Euf FAkst ok
el bel-29 WH3tE APt w3 A FAPEY 9@l cytochrome C7}F
oA AxAz WEFau ofFA WEH  cytochrome Col 93|
caspase-37} A 3H = AL S Western blottings £3le] #zslgd
QA4ksl Aol zlolo] wWME bandel W3 FT& FESIUY. Signal

transduction® ## 3 MPAK kinase, PI3KS ¢ =9} ##3d oz ot
S gastd o, AEF7)9 AHEI cyclin D5 WA W3lE o

olr gktt. o|uj whole protein extract® %  Western blottingS th2 3}
2ol AAjetrt wgs AxE o wEt 22 AXE HASt2 1mM
phenylmethylsulfonyl fluoride(PMSF), 1uM leupetin, 1uM antipain, 0.1
uM sodium orthovanadate, 5mM sodium fluoride®] ¥3+H 20% SDSE
o] &3k 10%4 6% sonications A A|dt3l DC protein kit(Bio-Rad)&
o] &3t Tl AS A Frt dwAS 125% SDS polyacrylamide gels
o 200Vell A 1A7Fs< 88t 100V, 350mA] 4] PVDF membranes®l
1A ZHE<E transfer A1 ZTh. ©] membrane< 5% dried skim milk7} X3

H T-PBSE 9]&3l9 washing?tl. primary antibody®} secondary
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antibody 2 1A 7+ %<t %@ 2 incubationstil 2zt ©A|witl T-PBSE o] &
3to] 43| washing 15 tk. E=3 ECL chemiluminiscenct detection
reagentE ©|&3}o] detectiondtil membranes X-ray filmell 15%°A 1

w1t el whet =E AT

8. A &~Ae A A7 AA BT H7}

7h AR EEY AFS B Ao

A% 459 ® Sprague-Dawley(SD)Al 47 ratS F+943ske], 393 4%
A7 & Aol wEk G el 9& 97 (sham, OVX, OE, GL, GH, PL, PH,
PLI, PHI)S 2 o] d2AFE o5y 23 Aol& FHaAUT. 4]
T 67Ad dAE AEFeon, ST dAAAE AeA Fela]
AsA = F 945 B A4 AHvaginal smear)E A A5 o WA Y]
(estrus cycle)E Holx= /A= Ads] Yo Ao A&

A A ol= AINGSMA ol E 7Fo R stlor, 80% oles F+5=< GK
4 PL FEEES Aol 0, 05, 1% ¥ 57FA 4l o] (control, GL,
GH, PL, PH)E Alxstd AdsES T 12573 (d2dA A 65, DA F
65) AbS3tA T

Hm

F=

Aol Fud dAaHE AEH 125 ¢ ASHom o
GH, PL, PHi")3} W42 &A1 717b4 A wk2 o] (control? ))& &3tz 2
TAA] o) dEE &, PL AlsAelE w3 «(PLO, PHI)S 2 3
sttt 1 9 Shama ¥ OVXi 181 OETL control?l o] & Flom,
OEx 2 “24=E & A74xE T8 AEd ZHACARE control dietol &
7 17-estradiol 20pg/keS F 73] 22 Al ztol| 3 alFAFSFS T
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Table 4. Composition of experimental diets(g/keg diet)

. AIN93M
Ingredient
Control GL/PL GH/PH
GK / PL powder 5 10
Casein 140 140 140
Sucrose 100 100 100
Corn starch 620.7 615.7 610.7
Soybean oil 40 40 40
Cellulose 50 50 50
Min-mix" 35 35 35
Vit-mix” 10 10 10
Choline biartrate 2.5 2.5 2.5
L-Cystine 1.8 1.8 18
1) Mineral mixture(per kg): Calcium carbonate, 357g; monopotassium phosphate, 196g;
Potassium citrate, 70.78g; Sodium chloride, 74g; Magnesium oxide, 24g; Ferric
citrate, 6.06g; Zinc carbonate, 1.65g; Manganous carbonate, 0.63g; Cupric

carbonate, 0.30g; Potassium iodate, 0.01g; Ammonium paramolybdate, 0.00785g;
Powdered sucrose, 269.56215g

2) Vitamin mixture(per kg): Nicotinic acid, 3.0g; Ca Pantothenate, 1.6g; Pyridoxine HCI,
0.7g; Thiamin HCI, 0.6g; Riboflavin, 0.6g; Folic acid, 0.2g; D-Biotin, 0.02g; Vitamin
B2, 2.5¢g; Vitamin E, 15.0g; Vitamin A, 0.8g; Vitamin D3, 0.25¢g; Vitamin K, 0.075g;
Powdered sucrose, 974.655¢g

LAE =A(uterus weight)dtil, A2 U F2S ds] AAs Fo A
(blotted weight)e} 50CelA Tt 3}
Stk 1 AlE ks &

At



2}, 7t} Al Aol M 9] Molondialdehyde 3+
49] &g} 2ol 43t

o
Shs
>

oh b 249 Fabsh Ea 24
=
>

v, Z9E 9 weo] zxekE Wi =4
U5 2L trimmingdle] FA9 Zo], 7ZF 37 (UEZF ofg AAARE
o] 7IE, qE=A 72, HdE A A2)e] F74

=
2
472 2URE 249Ach B9 288y BAS skl A (b ¥

il

i
oX,
o
2
o
q
il

g
b

glale], =xAL FAE 3% formalin &N Fd mAAZ e 3F7
decalcification & oA E5o]FHA G A ALt 37} v Fx2S 9

gyl xujste] 5 92 Ze Eghol=d 2l ¥ hematoxylin—eosin (H

ol 94 &%5o] H719 phytoestrogens o] €3k 7|54

%"

AL FE2E F A AR A Ao] wig st 5] 3ol
EAste] 7hE W AEstel] A adlow Agstmg @ 9 SGHIAS
g3l 2} @A e (activated carbon) 6%, WM E(clay) 4F<S A8 ste] F34
o A7 oAFE S 7t AAEdE Eolaa AFsslth

Activated carbone No. 8556, No. 8557, No. 8544, No. 8545, &A1 .
938 gA4d, 28 g4" (MSC. Co, Ltd)ES AH&stth Claye

Fuller's Earth No. 16068-02, AFA W& Clay acid (Japanese acid clay) No.
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)
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A2d 2% 4 1%
1. Phytoestrogen &7 &
7l 1 2 A8 AR 2 84 H18 FE2E AE

A4 phytoestrogen A @M 2 g% A AETS Q3 AlRE FE

Py =2 =
AETAAA S7bE A Ee AR e olfH = A=A 98 4
1 7 AE T 10001F olds AAsA ofF 66T YR YIS
FEE(12HES Azt A&l AHgE A &g FE5E82 Table 50 A g

0

=
Fol e LT
Table 5. Phytoestrogen &4 &4 2= &4 Hr7l{& A E(1A)

O

e T& =29 T
o+ 173 SHF 9.0
2 8.8 AT 10.4
=5 11.3 o+ 17.0
T 11.0
1-2. k&2 E
=27 T& =23 T
A9 (5A) 25 AIA] 48
1 24.5 ok 3.0
el 20.6 5T 144
=] 55.8 e 30.1
w3} 35.7 % % 8.4
2] 524 6.2 27 16.8
3H 143 =4 112
R 471 ES 132
e 66.7 9 SRARA 2 8.3
2wz} 47.7 SRS 136
A 2} 149 = 435
Zw} 24.2 2 9 7}9] 6.8
¢ 19.7 & 9 6.6
ey 435 9 7} 9.8
7 274 712 56.9
TA 1838 215 439
24 53.61 B 35.4
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o

2,
[

u
N}
~
o

>~ O

>~ O

22 T =24 TE
& 15.2 =+A] 50.9
uf 57.8 F 69.2
u} 7.3 = R= 315
A A 26.1 B2 o} 14.1
H| 319} 17.6
1-4. 32
=41 g =41 =)
Elas 21.0 peppermint 19.2
begamot 59 lemon balm 14.6
spearmint 194 camomile 23.6
catnip 20.0 sage 26.7
labender 25.8 yellow pepper 214
rosemary 23.7 basil 13.2
thyme 15.3 oregano 22.6

Hyssop & ginger 16.9

W 23 AR AR R FEE 54

Selol 2o oFAE 8

%, 4% 5 FEHE 20%F BN 5 AAF 4%, 2R A 5 FAF 2%,

aeEm AaF FF 5 F 5652 PG Table

Fre 1.00~4.77%, ‘ﬂ”%‘
v 1.80~3547%, k&A= 044~21.33%,

~39.02%, ANAiF=

92~4.63%, oFAA =
AFe 3.27~17.82%, T4+ 3.20~359%, A= 1.93
26.60%°] F&<= HEH It

[\

@2 N T F Zdds A
2 A4 A&

[e]
10-100 mg/g (cathechin eq). 9] AlE+ &vpet A1, Ab
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S g9 ANE7F £39th 100-200mg/g (cathechin eq).H 92 A8+
Wholg om HEZ7} 380mg/g, EEAA 7 371mg/g

£ AFYe F2 AAGER FFAL $AAE AA
2

=
catechin eq.2.2 7} =ton ZgtH o]t &3S 7F3to] oF 394.9 mg/g

naringin eq.2.2 7}3 &9kt

Table 6. Phytoestroen &7 B4 % A P78 A5(23})

2-1. &% 2-2. MAlF

T 24 T& =449 T&
ol & ] 1.00 ol Al 463
olu} gk A77 2 3 Al 2.92

2-3. oA &
T2 T& =49 T&
ul 5 25.72 sntedey 7] 12.86
H| & 6.52 Enfedey A 3547
M 3.64 &k 11.60
24 1.80 -o}n} 13.75

2-4. &A=
524 T =24 T&
AR 5.20 2} ok 5.93
AERA 2.85 & 3.96
ApAF A} 6.06 Z m} 7.97
AkoF 10.65 A& 10.25
Abz 2 413 L=PA 2.27
Lok 13.69 1} 317 14.14
<} 6.91 Q. 11.13
LA 21.33 23} 2.87
3 &3 5.29 ] & 27.35
= 11.31 = 1.33
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0
(o))
o :[o
Y
:{m

=22 & =34 TE
Be 4.47 =7 3.27
27k 17.82 s 5.34
2-6. A
=473 i
BEAA 320
o3 3.59
2-7. A5
B T
Py 3.08
HE(YEA) 7.06
g R 1.93
=5 &7 3.60
L= %1_ 9.47
7] 1165
== 7.63
ERp 11.27
el
E47 T&
ALl = 6.50
AR (A, =4 37.87
A5 35 (o] ) 21.33
A F S (=7 ~8aH) 33.82
AFAF A (ST, =4 39.02
MEHzol(F A 37.70
A 722 ol (o] ghal) 31.81
AFHAF N (=M 7] ~eah) 31.38
2-8. A&
=4 T8
e 26.60
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2. Phytoestrogen®] &/ H7l € &5 &A1Y AL(AAAIR)

7}, A Z3 & Rtransactivation assayS ©|8-3 phytoestrogen®] 4% 7}
o ~E=ZAl F&Aet BxH FHAQ B-galactosidase”’t E=UE &R
Az=FAMAAHE S o] 83 phytoestrogene] &7} 2= Fig. 2~6
3} Zth, Recombinant yeast assayollA] AEEZL Img/ml, 100pg/ml=
AA T A FeddzEdR AHEE 17B—estradiol(E2)) 3} HlaLate] W
ok AN EEZAQ 17B3—estradiol(E2)9F Wwste] B w 7Hx,

Faab gy, S gy, WA 2, FAEA =2 estrogenicity

abaortinre #g of 41 b

precimm R cera dniTking

Fig. 2. Effectsof various plants on the yeast expressing human estrogen

receptor. (*,p<0.05)
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abaortinre #g of 41 b

ey B3 T B o B

Ll

& & & r
! v !

% o o
o e ¥,

1
|
|
o i ..
| * P v "

F oF - % L . o
3 # a

precimm R cera dniTking

Fig.3. Effectsof various plants ontheyeastexpressing human estrogen

receptor. (*,p<0.05)

pivdiicin § conolntraiers.

Fig.4.Effectsof various plants on the yeast expressing human estrogen

receptor. (*,p<0.05)
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AMENTICH 11 4fSem

-
s o e .

-\.
“a

prodaisoms nvia B

Fig.5.Effectsof various plants on the yeast expressing human estrogen

receptor. (*,p<0.05)

RIS DR

Fig.6.Effectsof various plants on the yeast expressing human estrogen

receptor. (*,p<0.05)
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mg/mé, 100pug/ml F% EFoA A 2ERAAo] E29F H|S=3A
A #FEHJY FAEH 9 (CT) ok A (CM)S e
gt FEoA AA2EZALS AFSIAS W Rl Blsko]
BE FEA T°r° ARl ANAEZAG S e A TH(Fig. 7).
ol A3} 7o) Saccharomyces cerevisiae ER+LYS 8127 (YER EX)E 9]
B3 2ERA A HEADANA ARG =AY = 52 EER
& yehdlon, A% & Aok A 24 dxa
St 2ol Hlsko]l FoFQl o AE Aol YEhEA 3k

.

Absorbance at415nm

CT3 CT4 CM1 C M2 cCM3 CM4 E2

Fig.7. Effects of various concentrations of CT andCMextractson

the yeastexpressing human estrogenreceptor. C, control; V,EtOH
1%; CT1&CM1, 1g/ml; CT2&CM2, 2 g/ml; CT3&CM3, 5 g/ml;

CT4&CM4,10g/ml;E2,17-estradiol 10 M. (*,p<0.05).
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Aol fHkel MEQl MCEF-7 AlEE ALE5te] AlgERQ o A2EZAA
I gobAg Aol FHEEZ s Bkt AdAy AR o
O~

AT F AT AT AL FIAA ),

120 S
ol S
il
Gl
a0 -

20

Percentage of cell proliferation owver control

Fig. 8. Effects of various extracts on the proliferation of MCF-7 human

breastcancercells. (*,p<0.05).
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il
160
140 -
124

10n

Parcentage of cell proliferation over contral
= [} = =
= = = = =
1 1

Fig. 9. Effects of various extracts on the proliferation of MCF-7 human

breastcancercells. (*,p<0.05).

Il Il 1T

‘-“‘w '.t""ﬁ e @’“’ﬁ ,..d‘

& LY

160

141

12—

100

i)

dal <

21

Percentage of call proliferation ewer control

Fig.10. Effects of various extracts on the proliferation of MCF-7human
breastcancercells. (*,p<0.05).
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Farcentage of cell proliferation over contral

Fig.11.Effectsof various extracts onthe proliferation of MCF-7human

breastcancercells. (*,p<0.05).

_57_



. HepG2 cell lines ©]£ 3 phytoestrogend &4 %7}

Lucliferase actlivity

Fig. 12. Effects of CT(F A %) and CM (3 =49l 1] ) extracts on HepG2
human hepatoma cells. C, control; V, EtOH 0.1%; E2, 10 ®M 17-estradiol;
CT1&CM1,20ng/ml;CT2&CM2,50ng/ml,CT3&CM3,100ng/ml. (*,p<0.05)

o] ~EEA gAY 9 Luciferase #3EEFH27F =94 E HepG2 cell line
o] &3} phytoestrogen®] A H7IS 4N (CT)F A E(CM)S
Fow AR Ak Fig 129 2o o8 sRolA diERAA
Re W otz Hte] RE FEAA Fo4R dAERAES UERY
Lt}

2 o

= ANE

ol
il

32
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3. Phytoestrogen® @4 H7l € &% 4249 ALQ2AAR)

7}, AAZ¥ & Htransactivation assayS ©]-&3} phytoestrogen &4 %7}
1AM 8 T SRS} 2232 F7tE AR FEEs Wde® 1 mg/ml
3 100 pg/mLe F 7HA HRolA o AERA A4S A8 E2 9 o
2EZAAN 24 AxF X (Saccharomyces cerevisiae ER + Lys 8127)
HYE Y5 o] expression vectorel & WdH =28 F8A9 Agsta
o] tA] receptor vectoroll A [i-galactosidased &S FEEA )
2EZA &AL [i-galactosidase?] T3 ofF = ONPG7} [-galactosidase
o] ¢]s] A3t% = o-nitrophenole] 34 WAoo g AHEHET UA ERTLOR
AHEEE B2 10-9 MellA Hdl &4 S Yetdlen, o] skdlA E2 &4 3}
NEFEEY o 2E2 &4& vus A3 Fig. 137 2o

FEE T #xEAME GUD, ZAEFAAC), WFHRU), WsAEx
(HD), 33 (F=2t, MA2), F2A(PC) FEE2 d2=E=Z o] H¢
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Fig. 13. Comparison of estrogenic acitivity of medicinal plant extracts
determined by transactivation assay.

Asterisks indicate significant difference from the vehicle at p<0.05 (*),
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Fig. 14. Effects of various extracts on the proliferation of
MCF~7 human breast cancer cells (¥, P<0.05)
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Fig. 15. Effects of various extracts on the proliferation of
MCF-7 human breast cancer cells (¥, P<0.05)
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Fig. 16. Effects of various extracts on the proliferation of MCF-7
human breast cancer cells (¥, P<0.05)
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Fig. 17. Effects of various extracts on the proliferation of MCF-7

human breast cancer cells (¥, P<0.05)
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Fig. 18. Effects of various extracts on the proliferation of
MCF-7 human breast cancer cells (*,P<0.05)
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Fig. 19. Effects of various extracts on the proliferation of
MCF-7 human breast cancer cells (*,P<0.05)
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Fig. 20. Effects of various extracts on the proliferation of
MCF-7 human breast cancer cells (*, P<0.05)
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Fig. 21. Effects of various extracts on the proliferation of
MCF-7 human breast cancer cells (*,P<0.05)
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Fig. 23. Effects of the nut of Psoralea corylifolia L. on the
proliferation of MCF-7 human breast cancer cells (*,P<0.05)
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Fig. 25. Effects of the 80% EtOH extract of licorice root on the
proliferation of MCF-7 human breast cancer cells (*,P<0.05)
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Fig. 33. Dose-dependent effects of methanol extracts on
proliferation of ROS17/2.8 osteoblst-like cells.
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Fig. 34. Dose-dependent effects of methanol extracts on
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Fig. 35. Effects of the EtOH extract of some plants on ALP
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Fig. 36. Effects of the 80% EtOH extract of some plants on the
proliferation and ALP activity of ROS 17/2.8 osteoblast-lke cells.
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Table 7. Body weight gain and food intake of rats fed experimental
diets for 6weeks

Sham ovX OE KL KH

Weight gain 47,11 10 519341131° 5616622 1556+1490% 12.86+19.66"
(g/6weeks)

Food intake 5500990550 604,03+31.19° 528.70+16.98° 510.44+36.89™ 514.70+39.3"
(g/6weeks)

FER? 0.0017+0.02*°  0.0765+0.02* -0.01+0.01"  0.0226%0.03® 0.0083+0.04

1) Values are mean * standard error

2) Values with different alphabet within the column are significantly different at 0.05 by Duncan's
multiple range test.

3) FER; food efficiency ratio

OVX; ovariectomy, OE, ovariectomy + 17[i—estradiol(s.c. inj), AL; 0.5% licorice root administer, KH; 1%
licorice root administer
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Y. da g A7 FA

Uterus®} Blotted uterus, Dried uterus A7} sham¥ ®|ustS o,
ovariectomy®l &3 FelHoR  FFAEHASW  ovariectomywroll 17
—estradiol®] Folol &3] FAVE FoAHor Frhste IS HAHTable
8). e FHxAold wE Aol= HolA drt I AL o Frol] A
ol7b gl eyt A7l FAE ATHdom AMNE Ao 1 A
F A= shamel Bl OVXelA #asglew, OB 2z AolaelA OVX
o v FgHom ZreEtt. =3 Uterus®t Blotted uterus, Dried
uterus A= albsolute 27} gt HFo = LpERRTH

Table 8. Uterus and organ weights(g) of rats fed experimental

diets for 6weeks

Liver Kidney Uterus Blotted Uterus Dried Uters
Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative
) 593 2.28 1.49 057 0.57 0213 047 0174 0.09 0.0334
Shdm ab ab ns) ab a a a a a a
+0.13 +0.07 +0.03 +0.04 +0.08 +0.03 +0.04 +0.01 +0.008 +0.002
6.17 205 1.58 0.52 0.18 0.06 0.16 0.053 0.04 0013
OVX ab b b c b b b b b
+0.10 +0.08 +0.04 +0.04 +0.04 +0.01 +0.03 +0.01 +0.007 +0.002
OE 6.05 243 151 061 0.44 0.16 0.40 0.15 0.09 0.033
+019®  £006° 003  +005°  +002°  £001*  £001*  £001* +0004* +0.003"
KL 5.80 211 154 056 0.13 0.05 0.12 0.043 0.03 0.01
+031°  £006° 004  +007*° +0003° +0002° +0004° +0002° +0001° +0001°
6.65 250 1.50 057 0.17 0.07 0.16 0.065 0.04 0.017
KH a a ab C b b b b b
+0.41 +0.13 +0.05 +0.03 +0.02 +0.01 +0.02 +0.01 +0.004 +0.04
1.68 4.75 0.73 295 14.80 11.97 2331 16.01 21.47 12.80
value

1) Absolute : absolute weights of organ(g), Relative : relative weights of organ(g/100g body weight)
2) Values are mean + standard error

3) Values with different alphabet within the column are significantly different at 0.05 by Duncan's
multiple range test

4) B.U, blotted uterus, D.U; dried uterus

5) NS : Not significant
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Fig. 37. Relative uterus and organ weights(g/100g bw) of rats fed

experimental diets for 6weeks
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o gy lE FF L 74

A & 653 APAolE AFE Ratel #F -5 diE=O FAS Ao,
FAME =T ofel AHAN-ES 72, dEEA 7tE, E A AR)E
Skl th(Table 9). OVX thEZe] FAek o], 577} shamw v} 23]
g =7lsleE AEFS veldl e, 17-estradiold] T A sham 3} 1523
FAE BT E3 FoHor HAx aole 4 shamw Hu=E 77
7b G A el ew, 1 9] Aolet FA AS FxA ol ity FwEoE
Hog Ahdte AFS HATh

Table 9. Bone weight, length

experimental diets for 6 weeks

and thickness of female rats fed a

Weight Length Thickness A Thickness B Thickness C
Left  Right Left Right Left Right Left Right Left Right

h 077 074 ~ 36.08 3604 505 5.00 3.87 3.92 3.19 3.22
sham | 49 042 +0.06% +0.36°° +0.35°° +0.22" +£0.24" +£0.14%° +0.16° +0.09° +0.08°
ovx | 079 0.77 37.21 37.05 5.22 5.22 3.99 405 ~ 330 ~ 3.36
+0.08° +0.07° +£0.62° +0.64° +0.29 +0.20 +0.117 +0.12® £0.09®° +0.15°

OF 0.71 0.69  35.67  35.64 5.10 5.05 3.81 3.93 324  3.18
+0.06"™ +0.07° +0.73° +0.84° +0.21 +0.15 £0.09° £0.09”° +0.07°° +0.10°

KL 0.74 73 36.40  36.36 5.25 5.16 3.94 4.05 3.33 3.32
+£0.07* +0.05® +0.88™ +0.89™ +0.23 +0.30 +0.15® +0.08% +£0.08° +0.08"

KH 0.69 068, 3637 3628 518 5.05 3.89  3.95 3.35 3.29
£0.08° +0.11° £1.34° +1.19°° +0.25 +£0.16 +0.14* +0.17° £0.13* +0.13°

value | 458 3.08 5.07 4.50 1.43 236 3.52° 402 5.58" 520

1) Values are mean + standard error

2) Values with different alphabet

Duncan’s multiple range test.
3) Thickness A:

C : sagittal section of femur body

within the column are significantly different at 0.05 by

neck of femur, Thickness B ' transverse section of femur body, Thickness

4) NS : Not significant
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g dF FAAYY FHE2HE
A& B3 23 OVXQ estradiol &

=% shamR Y FolHel AAE
B o, 17p-estradiol Folo o3& F713i o
o

U I X]+= shamirol] 7
T

A= 38k tH(Table 10). & 7% 4] o] o A o]F4 0.2 estradiol ]
F27F Frbetdon, xR Eaoldtol A 17i-estradiol ol H] S35k
FAE e AT

Sham¥} v Sw, TGE A&tz OVXE total cholesterol® HDL,
Free cholesterol F7lete= B3-S HoH TGy FoA o= FHAskgln.
17@-estradiol 5o ol Q]%H/ﬂ TGS} total cholesterol> 7Hg #& s HA
ow, TGE OVXer mlugled #Fo2 7l Bt #xA ol o]
T EH O Z TGS total cholesterol®] 9%l #FaE YeERSTH

Table 10. TG, total cholesterol, HDL and free cholesterol concentrations in

serum of ovariectomized rats fed experimental diets for 6weeks

TG TC HDL FC Estradiol
(mg/de) (mg/de) (mg/de) (mg/de) (pg/mb)

Sham 4588+2.81° 55414224  51.68+3.74°  28.30+1.21°" 33.45+3.18

oVX 4340+1.87°  6274+171°  66.45+3.99"  30.18+0.88" 17.58+1.71"
OE 57.90+555"  64.21+1.29%  59.81+2.01"  31.93+0.64" 21.15+1.10°
KL 3838+4.39°  6453+1.84°  5886+5.19"  32.17+2.09" 19.09+1.67
KH 36.11+2.72°  5816+525"  64.10+4.17°  26.29+2.77° 21.31+1.98"

F value 5.16" 331" 2.12 2.54 9.54"*

1) Values are mean * standard error
2) Values with different alphabet within the column are significantly different at 0.05 by Duncan's
multiple range test.

3) TG; triglyceride, TC, Total cholesterol, HDL; high-density lipoprotein, F'C; free cholesterol
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Fig. 38. TG, total cholesterol, HDL and free cholesterol concentrations in

serum of ovariectomized rats fed experimental diets for 6weeks
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uh. 7te] A A} FHZHE

A9 ratse] ZRoll A total lipid®} TG, total cholesterol®] =&
ovariectomy®ll 9J& 7+ W total lipide] %3} TG, total cholesterol®] Fto
ooz =749 tHTable 11). 281 17fi-estradiol ¢ T3t Az
& B shamatob Hl2dk A5 yUEtilon, ZhxAold] ok o
HE BAoH, AFEke HAxAeldl 1 aIde © A dERth

i
[
49 4 *“
ﬁ‘
rlo i}

Fol'

Table 11. Total lipid, TG and total cholesterol concentrations in liver of

ovariectomized rats fed experimental diets for 6weeks

(mg/g liver)

Total lipid TGY TC
Sham 61.81+3.09° 3.91+0.25" 0.970.03"
OvVX 78.48+3.11° 5.60+0.21° 1.06+0.02"
OE 58.44+2.59° 3.12+0.15™ 0.81+0.02°
KL 59.49+2.64° 3.54+0.42" 0.98+0.04°
KH 51.91+4.35 2.59+0.36° 0.85+0.02¢
F value 864" 20.21"* 13.93™

1) Values are mean * standard error

2) Values with different alphabet within the column are significantly different at 0.05 by Duncan’s multiple
range test.

3) TG; triglyceride, TC, Total cholesterol, HDL; high-density lipoprotein, F'C; free cholesterol
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Fig. 39. Total lipid, TG and total cholesterol concentrations in liver of

ovariectomized rats fed experimental diets for 6weeks
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%

S7He Bt

, OVXi2] MDA} catalaset= shamoll H]3j
Z7tete 235 B YK (Table 12). 17fi-estradiol2]
FoHow 7adtg oy, 7FxA ol ovariectomy? MDA X

. 283 SOD®F GPx+= OVXstol| M]3l 17f-estradiol

T3k 2174 Wl MDA +x& 224¢ 23 shamw 2t} OVX-oll Al 7HAs)
= A3E Yerdl o, 17i-estradiold Folet #ZxAold 9] Frtste A
S HA
Table 12. Antioxidant enzymes activities in liver and Kkidney of
ovariectomized rats fed experimental diets for 6weeks
Liver Kidney
MDA Catalase SOD GPx MDA
(nmol/g (unit/min.mg (unit/min.mg (nmole/min. (nmol/g
liver) ptotein) protein)  mg protein) liver)
Sham  147.81£546" 568+1.40™  3802+0.14" 550.72+24.88" 60.69+2.53™
OVX 131.72+6.16™ 5.33+0.93" 40.30+0.15>  602.52+35.99° 55.86+2.19°
OE 123.66+5.23"  5.82+4.10 47.97+0.15°  656.32+42.00°° 59.38+1.48°
KL 135.31+8.87"  5.44+1.08" 50.02+0.14"  729.86+45.32" 67.38+1.45"
KH  13217+663" 5.88+1.94" 52.09+0.16"  768.33+46.54" 65.54%2.05"
F value 2.69° 252" 6.97" 5.32" 5.08™

1) Values are mean * standard error

2) Values with different alphabet within the column are significantly different at 0.05 by Duncan’s

multiple range test.

3) TG; triglyceride, TC; Total cholesterol, HDL; high-density lipoprotein, FC; free cholesterol
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enzymes activities in liver and Kkidney

ovariectomized rats fed experimental diets for 6weeks
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7. Phytoestrogen &4 A9 ¥ o4

7h FEAA 9% AEAAARY #F

A A A EdE ER+ FY AEA MCE-7914 9] 474 A =
45 ER- % AE9 MDA-MB-231A1Zo A% Felatddth. 919 Ald
ARl A7 A= MCF-THAE 5 ofyel o ~2E=ZA 4lE ] &4
of F-ok= A#glol MDA-MB-231A A% Mz Ads Al 9 5%
ofEA o7 FaAT|= Aol FAHAY. webs diEzAggde] st
M= Az 4S5 AdAATIE Blo] ald Hxoh Ao F3H
of AEAL B AEFV] #HHE AEY As el mAE |
5to] Hoechst 33258 stainging, DNA ladder assay, Flow cytometry %
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Fig. 41. Effects of extract of nut of Psoralea corylifolia L. on
the proliferation of MDA-MB-231 human breast cancer cells
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Fig. 42. Detection of apoptotic morphological changes in MCF-7

cells treated with extract of Psoralea corylifolia L..

Fig. 43. Detection of apoptotic morphological changes in
MDA-MB-231 cells treated with extract of Psoralea corylifolia L..
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dets AYE FAs & kol AMEAol ogk MEZF] FFARIA AME
F71E A3t S Al AJA A 3A T Hoechst 33258 stainging
ANEHS of =F¥ Alge] XS dFdEn A

=
g a2EAE A

v Ash b A Ede Edi $Re

T AT ol X FEH=Eo] MCF-73% MDA-MB-231A4% E 5ol A

apoptosisE F =3t Aoz #AGddT = o I AFAA 2 7[HAS
SRS

- phase conirasl

+ phase contrast

Fig. 44. Detection of apoptotic morphological changes in MCF-7
cells treated with the 80% ethanol extract of licorice root at

concentration 100 pg/ml.

_95_



of
14 487 7HEOF ]

X

o] 7tz 2
= FEES
= MCF—

7 Al

= oo
ﬂEmnmmiog i~
S T w x 1 ) ~ R
B2 X
= % o iy B L 7R AWK
d,ﬂ. _ B ;VJ o
quﬂmo‘._vx_f bl OW%LI]7UOW
ﬂﬂo X EﬂNm 7L,A
4mgﬂ_bﬂ o T }Afﬂmg_ﬁ
5 S T ur £3 op = 0® = 1o
S Eeue iy P
_ o|J \WE‘F OO ].
uxm%%% b MQMWW%
= B m_ W uj B A = o ~ o M
EurM_szoﬂ@ ﬂmﬂﬂ UG
HoF = T o o oM o b R
OW}LQ de ,Lfﬂng %0
&%W%Em LI E ) oo
Ezﬂwxz ﬁmyue HﬂMﬂ%ﬂ
2 x % B ) ﬂzoasﬁ
A@mmaa Lyo_ — noz )
%Eﬁ.iﬂ smuauem Gﬂ.m%H
e mﬂulmgmg w P ¥ 3 bﬂwdrmﬁ_ﬁ/ar
wo o & & oo J o N B 7 X G o
o & M o 5 a:ﬁaAE
o 5 T & L w N 2
ﬂ%%? i = w N ﬂﬂ?i&mr
0 \1—'
23 z@%% ﬂAﬁnw ﬂ#@%wz
m]n_rmﬂaﬂrd_n ﬂﬂ\ﬂﬂ wumﬂﬂa =
mm:%g o o T ﬂmﬁcmbfﬂ
SRR S RS <2835
,\ﬁlu\] B = 7 5 T om m D T
%meﬂmw T 2225 E
e OEQ 7 szﬂ B0 QAH
baﬁ%ﬂ&?ﬁ N ﬂwwr.of 3 o<
o or a o 'A..g - 1 [t o o ~ ,ﬁl‘._ £l
ag1m00_n_gﬂ _g%am% m -
N o oo 3K TS
vmﬂ}_s e a =
B o .Lﬁoﬁaﬂﬂx =] OL.U
7uﬂ o T F w2
_ul HO‘MEM;AOEMMMO
dp Jo = =y o i rOkry ok
ﬂu]ﬂ_%A
7A;$E 0
HooN

ok A
ATt

3}

- 96 -

S



100%

80%

60%

40%

20% |

0%

Untreated 24hr 48hr 72hr
‘D% Apoptosis B% G1/S phase O% G2/M phase ‘

Fig. 45. Cell viability and DNA profiles of MCF-7 cells after

exposure to 50 pg/ml of Psoralea corylifolia L.
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Fig. 46. Cell viability and DNA profiles of MCF-7 cells after

exposure to 50 pg/ml of licorice root
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oo AZEA R AEFY] BYE AEW AZAEHE 79

(1) Whole protein extract and Western blotting

Cleaved PARP —- 85kD

Fig. 47. Effects of Psoralea corylifolia L. on expression of Bcl-2
family, caspase and PARP in MCF-7 cells.

sax o] FZBo] MCF-TAEN Agel As) Qos= 7o ol
@ wudo] Polali A Lolus] 913 western blotting AEH oz Al
Aaolth. WA AEAET B v wss Aol Wl we
Malex) orou g},
of ek AEARE A TR AR FeEte

B
pro—apoptotic T A2l bax®t bad®] <7}7F @& W anti-apoptotic

L o

AQl bel-2¢] #a7F FElo] glHeon, HHA O R apoptosisE
A 7= S AESE A caspase 72 5719} apoptosisE Al 2FSl= © 9
¢l parpe] &4dstEHA Azl FHo] 48X Y W #HEEE A
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Fig. 48. Effects of Psoralea corylifolia L. on expression ofp2l1 and
cdks in MCF-7 cells.
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Fig. 49. Effects of Psoralea corylifolia L. on expression of ERaq,

c-Fos and c-Jun in MCF-7 cells.
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MCF-7 AXE Jd2E27 F4AE /X E AEXFEA 2JEE HIAM
o Xgd ARE o83 FHADAA HUL vte} Fo] AFRoA d2E
2R FAHRY o] EFXNXI JAEZA FEAY g3} ofw
FEFE PAEA EF J2E2A FEA4 #A dWFEY c-fos?} c-jund
LP4EE Yol gttt Fig. 49904 REnlel gro] Aztel] uwie) YA
Apol7l fle Ao g HAHU

Ohr 24hr  48hr T2hr

f-actin [

Fig. 50. Effects of Psoralea corylifolia L. on expression of Bcl-2
family, caspase and PARP in MDA-MB-231 cells.
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Fig. 51. Effects of Psoralea corylifolia L. on expression of MAPKs
in MDA-MB-231 cells.
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p-Akt

B-actin

Fig. 52. Effects of Psoralea corylifolia L. on expression of PTEN
and Akt in MDA-MB-231 cells.
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Fig. 53. Effects of the 80% ethanol extract of licorice root on

expression of Bcl-2, Bax, PARP and caspase-7 proteins.
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Fig. 54. Effects of the 80% ethanol extract of licorice root on
expression of pb3, p21, E2F-1, cdk2 and cyclin E in MCF-7 cells.
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phytoestrogen?] A A3 E Y3 dFEFH € FEEZ9

2}
50%, 22 S RAANZ 56F S A¥E3A phytoestrogen?]
2 Yed fHx GK Al8¢ 9aA] PLAIS &
A A8t ATt
FEE&ve 1AdE Al ek 80% ethanols AHE-3HS o1 PLA &9
A FEAZ]l 1A Ao R SUE™E Eo] 12.81%°4 13.48%
2 AN FEA 1712% 2 F7HE A ol w ethanol %7 40% o] ol A

FEARY F2o] dojub: Ao yugonw v F2o o@ W

5 AHE A3 Fig. 559 2] 80% ethanol 3A17F F5 A Bt} 40-60-80%
2 HAMOR NN FEAS W 2% $& F7hh Dok A A @
A BEA Azl olgHE BN 22w 48w nds 2 X}
9g Aow AnET
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A&7} 20.35%, 60.41mg/g ©]9 3 PL Al&7F 17.12%, 110.08mg/g $ow o]
E A 24 R A FELY ANsZ AFESIITH

G 2 449 54 L 248 A7
KX

g PL A= A9 GK s FE5E9 499s 9y, s41xE 9
gk WA R evaporation®] #HAGS AXA HWE, F od©E Fo| oty &
ol YA F AS EHolE HAel 43 FUste] gy dE AAH B
Az Wales Aol Atk wEkA o] FAol= A Ads AAT +
A=A ARE Amugton ek o] AHo AAA PL Al Ul FEFE
a7t AEAE S48 B

(1) ethanol washing*] 2]

41| washing® 2 ALY FHo)= LS sz PL FE54%
B2 Ao R s sEE 80%7HA WIAIZIHA g AIZE E5 A FE
(washing A#) S w A=A 59 A4S Pl il wash o Fo 3

=
o] Y49 +% polyphenol AwS FA33Z YER assay®= HEY F9

estrogen 245 S35 Figh6} #o] washing® o &Egldls &2
etE st SUMEFE FUtelReH, 1 shE FEA AdEE vEE
G s Ao AR AFoldth =d Fig 1-3¥% #¢] washing &vje
NELS ETl 40% o] w o ~EZA Ao EHAA HES0] FqaH
v AS® Yetuth 22y olE HE Fo FEATH HAH o= Aol

2ol Uyox Aoz e} ethanoldt= =Ao] zko]7b Y+ chloroform
ethylacetate®] &7 washingg %83t}
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(2) Chloroform ¥ ethylacetate * &

PL Al29] 80% c&s FEES F9sHsto dass AT & 5F
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(3) FEAAY 54 7 4L EYE9 Az

FEAAR YEbd GKeF PL AI8E ZF 150 g& AlAste 5 &7]9
Yl 80%9] ethanol & XS Al ZFol digte] 10w49] vl&= H7bstar i
W2t A 4A 7 EF FESAT FEAS A3 F 2% w551l ethanol
S A A3 FEFES n-hexane, chloroform, ethylacetate, n-butanol 2 water
Tom AE Zgste F9E& dAUTh

Zpzbo]l AAER dojxl FEH
& 40T olstel A st FFAIA in vitro B A4S AAEAT 4 Y
1

Z3 YER assay® AN=EZA A4S A3

Table 13. GK¢ PL #&&9 &7 £3 R 23 &9 54

G K
Fraction N Polyphenol Flavonoid YER
T5(%) .
(mg/g) (mg/g) activity
Hexane 3.42 51.8 31.1 -
Chloroform 11.00 126.9 85.2 +
Ethylacetate 13.36 120.0 362.1 +++
Butanol 27.39 65.0 208.8 -
Water 44.76 20.4 85 -
PL
Fraction o Polyphenol Flavonoid YER
(%) ..
(mg/g) (mg/g) activity
Hexane 3.23 129.7 33.0 ++
Chloroform 38.26 117.7 349.2 ++
Ethylacetate 7.59 1149 252.9 ++
Butanol 15.80 32.3 487 -
Water 9.32 19.7 8.6 -

1) Folin-Danis', catechin 7]

2) Diethylene glycol H] A, naringine 7)<
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GK FE=9 4% water TolA 7Hg W2 44.76%2] 1% &0
o™ butanol Fio] F WHAZ ¥ 27.39%° 1P ESFS eI ¥
A EZL ethylacetate ¥ 33 chloroform 3ol A, flavonoidd =72
ethylacetate ¥ &3 butanol Z&o|A =gkth a8y} rEZ2A A4S
ethylacetate oA wj-$- = A YEsT)

PL F#&&9 4% GKe¢+= =g chloroform #3olA 714 #2 3826%
of ¥ Eo] wEHINSH butanol Fito] F WHAR =2 1580%°] 1LIFE

S Yel Y water®3 ethylacetate =9 F&0] v+ Holgt) =4
3]

oF

[e}

=42 hexane® &, chloroform #3¥, ethylacetate =&oA =& Ho| o
L2

, flavonoidd &322 chloroform 83} ethylacetate & & o4 =3t} PL

FEEY AN2EZA XL hexane £3, chloroform # &Y} ethylacetate
ol =A e

FEE59 349 polyphenol A4S HPLCZ screening 3l ¥ Z3 GK A
59 AF FH Aol EtAC 8 FFEo i we Aio] #oqT A
o7 RBolu PL A8 A9 Hexane, Chloroform, EtACe] w3t 3= o)
T AROE AT Aol #AE HoE dAdHASH FE A HE
A0S At At

t}. 331X hexane, chloroform ¥ &9 &4 A& =4

NAERZ Aol =& 117 hexane, chloroform 3¢ & &4 A
w& et At silica gele Abgske] 22, AAstler I AL Fig.

64°] el vlel ok wa2A]  chloroform #8< silica gel column}
petroleum ether/ethylacetate (100:30)2] A7) &vi= 3l 670 3 AQ)
o} Z} B3 E2TLC(silica gel F254 plate, 1010, 0.25mm, Merck, Germany)

£ Abgste] ZEedn By s5d9 609 4 s5E9 9 Ake
He 7oz de 6709 28 o2 el subfraction 176 7FA 2]

(e}
&
2 19 (0.613g), 291 (0.035g), 3¥ (0.024g), 4¥1 (0.089g), 5 (0.246g), 69
(0.776g) 0.2 t}ekslsdtt. 31X hexane &3S subfraction(subfr.) &2 theF
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2719 #3219 (0.169g), 29 (0.039g) o= -3t

Hexane, chloroform 8719 #&8& A% TRHE o|fslo] JAEZA
d4E ZAe wgorn, E2 10°ME F4 R o s AHgste] subfr.o
=2 10mg/mL, 05mg/mL, 0.lmg/mL, 0.05mg/mL, 0.0lmg/mL 57}A &%
| S =A3 A3 chloroform subfr. 49,
hexane subfr. 2M S A &3 BE ZZoA FoHQl q2EZ &48
e Ao ® vebyth E3] chloroform subfr. 1¥, hexane subfr. 13 ol A
Img/mLET @& 3%¢ 05mg/mLolA o =& A4S Ugls Ao=w
UElyttt. £3) chloroform subfr.o] 2% olBEt} @& %<l 0.1mg/mlLol A
L 4Ed] 52 d2ERZA 44 YEdTh webs, F subfr.d] fE A
TS HPLCZ #Aste &4 AES st 3ttt Chloroform subfr.

o] AS MEJNA = FAHS z2tE peak’l Yk, hexane subfr.o] 7-$-

2
>

& 29 transactivation A2

= 4R fox, 3R gk F peak”t 271 vgkal, 1 9o % th9] peak
7F AEEH AT

e 248 AAE st &5 54 9 Zso] SUtske sl aw
Aot} B AFo| A silica gel chromatography® £33 AAE 3] 92
subfr. Bt} &r] £35S $3F FEo] ¢ v sRAME d2ER A4S
YEtAT H2 =EodAe &5 AAE shve 2dEts o] 245 X
ek HEE 52 AF AAVE g 43 R gs aRHeR Vs

rir
A
ﬁ>4_44
)
4t
il
12
rr
Y,

EGCG(Epigallactocatechingallate) 9] 3}iv}o] =2 Wt}
o] g &Aoo & oAsAthE Bk lth(Hirota et al, 2002). w
ghA, 2 AT s AAEE AAA Fe & <
Aol ¥ =4 veEld A thkd phytoestrogen AE9] Azbgolatal A
7+t
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Psoralea corylifolia L seed

1009
extracted with 80% ethanol
evaporated in vacuum, freeze-dried

Ethanol extract
10g in 19.6g, Total 19.6g obtained from 100g sample

fractionated by
various solvent

Fr.hexane
0.21g

Silica gel CC

0.1699 0.039g

Fr.chloroform Fr.ethylacetate  Fr.butanol
1.90g

Silica gel CC

i v v Vv

0613g 0.035g 0.024g 0.089g 0.246g 0.776g

Fr.aqueous

Fig. 64. Flow sheet for fractionation of PL(P.corylifolia L.)
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Fig. 65. Thin-layer chromatogram on silica gel of P.corylifolia L

chloroform fraction
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I
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. subfrection 3
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s AdA w, ., . | -

Fig. 66. Estrogenic activity of subfractions of hexane and

chloroform fractions determined by transactivation assay
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gt A &d EYES LC/MS &4
ozl g B3 = AERZ @A) 714 =A YERE 33 A hexane,
chloroform # &< silica gel =73 open Zd AZnEIHI S o] &3}
670 F8& A, o] &9 &4 AES stz LC/MSE A A6t
th. 821 % peak™ Table 149 #Zo] 14719 Aol o &+ B w4 4
I 374 AR dEAA B2 ARl £YE2 A9 peakE HAS
th, LC-MS #42 si4d + glo] B2 m/z7F YeErskh
e

15
Wang et al.(2001)°] <&} ™, 3}31%]2Jethylacetate osteoblastic

ok
ofi

proliferation® 4o 7]+ 8 AEZ activity-guided 3 HE o] &3lo] &
2] Z<Qlsto], corylin? bavaching T8ttt 2 AolA = RT 6.85%l
=m/z, 325.7%]1 bavachin® RT 895%d= m/z, 321.7%) corylin® 2 A}l& 3
+ peak”7t WEFEH T RT 338 el = 7158 ®arel e A9 peak’l &
AstA =, F2 fragment ion®] m/z 257.30. % Ex}# 256321 bakuchiol &
ks 9lem, 'H NMR(CDCI3, 600 MHz)9] A3} Fig. 799 AA € nie}
#Ztv} 119 (BH, s, 15-CH3), 150 (2H, m, 5-CH2), 1.58(3H, s, 1-CH3),
1.67(3H, s, 18-CH3), 1.94(2H, m, 4-CH2), 5.02(2H, m, 17-H), 511 (1H, m,
3-H), 588 (1H, dd, 16-H), 6.05 (1H, d, 7-H), 6.25(1H, d, 8-H), 6.77 (2H,
11, 13-H), 7.25(2H, 10, 14-H)°o.2 et o] 9o RT 184, 197, 27.8%
o= Zt7F m/z, 391.8, 3233, 380.8%1 Aw7HA H ¥ A ke Al 7hA 5}
ol A=H A

£3], hexane subfr. 1, chloroform subfr. 19 2 A &
=

A FA AEES bakuchiolZ2 FAHHY M hexane 89 7% o]d &
2 dEol AR e, 7]Ee dAER 4ol BaE A< bavachin,
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Table 14. LC-MS identification of main peaks in active fraction

from P. corylifolia L

RT (min) Mass data Identification

3.06 187.0 Psoralen

3.21 187.0 Isopsoralen

5.80 323.6 Neobavaisoflavone
6.85 325.7 Bavachin

8.95 321.7 Corylin

9.22 323.7 Bavachromene
10.53 337.6 Psoralidin

13.75 325.5 Isobavachalcone
16.06 339.0 Bavachinin

18.41 391.8 Unknown substance
19.73 3233 Unknown substance
25.69 339.3 Bavachalcone
27.79 389.8 Unknown substance
33.88 256.3 Bakuchiol
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50817_8_L1 70 (3,059) Cm (61:73-44:51) Scan ES+
187.2

100 1.88e5
%
228.4
188.3
152 3”3-3 2205  302.1
\l 1 J “ ‘ } 300.3 4279 483.2
B O VYT I W [ , )

b gt A e Al L el st bkttt ety m 2z

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

Fig. 67. The mass spectrum of unknown substance separated in
HPLC by LC-MS analysis (psoralen, m/z=187).

50817_12_L1 165 (5.802) Cm (141:168-186:195) Scan ES+
. 3237 2.15e5
100
o]
324.7
1433
| 'Bi 4 250 SWZGIZ 6 341.8 3"[7 8
G‘ \‘L ‘\ L\‘ L\‘ ‘\‘ M\J ‘\ \‘ “l\l T T T T J\ T T T T T T T U T T T T 1 m/z
1 800

0 150 200 250 300 350 400 450 500 550 600 650 700 750

Fig. 68. The mass spectrum of unknown substance separated in

HPLC by LC-MS analysis(neobavaisoflavone, m/z=323).
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50817_12_L1 195 (6.851) Cm (181:197-211:219) Scan ES+
1004 325.7 1.26e5

%]

326.6
143.2 323.6 367.2
207.4 248.6
2274 2813
120.2 l “ L ( \L | 3678 4333
o LC “‘\"m\‘ “\“ il bbbt L ‘1‘ bt i pre bt e b bbbt 11/
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

Fig. 69. The mass spectrum of unknown substance
HPLC by LC-MS analysis (bavachin, m/z=325)

separated in

50817_11_L1 255 (8.952) Cm (239:259-269:280) Scan ES+
100 s21.7 5.00e4
o
3214
322.6
391.9
351.6 648.6
TR o ol I Lk Ml
A R A Ry B e A A M AR R LR ARn s s Raa s s s W I 4
350 400 450 500 550 600 650 700 750 800

Fig. 70. The mass spectrum of unknown substance
HPLC by LC-MS analysis (corylin, m/z=321.7)
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50817_12_L1 300 (10.528) Cm (283:305-253:257)
337.6

Scan ES+
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%-101.3
338.6
1925 | nes
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1202 | 151.4 2413 317.6 4804
342.7 408.2
|| — . 247 | ,
v z
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Fig. 71. The mass spectrum of unknown substance separated in

HPLC by LC-MS analysis (psoralidin, m/z=337)

50817_11_L1 392 (13.750) Cm (384:417-445:458)
325.6

Scan ES+
100

7.38e4
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269.5
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“ ) ( i 407.7.420.2 534.9
JR P WO R P TR e
v ; .

637.4
el |
4 sl L
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t T bt m 2
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Fig. 72. The mass spectrum of unknown substance separated in

HPLC by LC-MS analysis (isobavachalcone, m/z=325)
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50817_8_L1 370 (16.062) Cm (355:376-388:399) Scan ES+
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Fig. 73. The mass spectrum of unknown substance separated in

HPLC by LC-MS analysis (bavachinin, m/z=339)
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. 391.8 4.60e4
100
%
227.4
1432 227.4 308.6 393.0
B08.7
142.9 695.2
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Fig. 74. The mass spectrum of unknown substance separated in

HPLC by LC-MS analysis (unknown substance, m/z=391)
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Fig. 75. The mass spectrum of unknown substance separated in
HPLC by LC-MS analysis(unknown substance, m/z=323).
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Fig. 76. The mass spectrum of unknown substance separated in

HPLC by LC-MS analysis (Bavachalcone, m/z

=339.0).
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Fig. 78. The mass spectrum of unknown substance separated in
HPLC by LC-MS analysis (Bakuchiol, m/z=257.3)

Fig. 79. '"H NMR of subfraction 1 of Psoralea corylifolia L.
(CDCI13, 600MHz)
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v}, Sephadex LH 20& ©] &3 FaAdE9 2 HA

< Y8 BRaxt

™

Silica gel 9o Sephadex LH 20& o] &3sleo] F&A
SR Y. 1.5x120eme] columne W8I, column £4 <] wal 2% LH-20
S AR F F3A 80% S FEE 1mlS lodingdted, Sml/20mine] &%
2 Z}7+9] fractione LA = 93709 fractione ¥S & Ao, No.
1~179 No. 83~932 ¥ & ol = o= e No. 185H #+H
9] fractions 743 A2EZ7 A4S SAHNGE 4 23S e =E

HPLC 45 A&t

Psoralea coryfolia LH-20 fraction & hexane, CHCI3& YER

07 r X —e—Psoralen
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06 1 —a—CHCI3
05 —=Nod0
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Fig. 80. Estrogenic activity of Sephadex LH subfractions and solvent

fractions from PL ethanol extract determined by transactivation assay

- 126 -



Bavachinin

I
- [

psgealen |
Iscoavachalcone

Izobavachromene
Bawachromears

ﬂ f
_._.J |I |'IIJ_LI. I.Ir III I.-.I_.:I..l.

Fig. 81. HPLC chromatograms of compounds isolated from PL
ethanol extract
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Table 15 . Concentration of effective compound(pg/mlL) of Sephadex
LH subfractions from PL ethanol extract determined by HPLC
analysis

FractionNumber
Compound

40 42 44 46 48 H0 52 56 60 66 68
psoralen — — 398 668 — — — — — = —
bakuchiol 5409 3830 172 — — — — — - -
bavachinin — 18 413 80 — — — — — .
bavachalcone — — — — = = — _ .
isobavachalcone — — — —  — — 414 1658 — - —
bavachromene — — — T — - — -
isobavachromene — — — 67 — — — @ —  —  —

LLH-20 fraction No. 38 _ LH-20 fraction No. 44

LLH-20 fraction No. 40 LH-20 fraction No. 46

LH-20 fraction No. 42 ) LLH-20 fraction No. 48
- - . LH-2(; fraction- No. 50 ) . ) LH-2-0 fractior-1 No. 60
LH-20 fraction No. 52 "_ - i LH—20 fractio;l No. 66
LH-20 fraction No. 56 ) - ) LH-;(J fractio-n No. 68

Fig. 82. HPLC chromatograms of Sephadex LH subfractions from
PL ethanol extract
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=R fragment ion : 314.4, 298, 257

Fig. 83. Mass spectrum of

Sephadex LH subfractions No 40 from
PL ethanol extract
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AN\

Bakuchiol

Fig. 84. Chemical structure of active compound isolated from

P. corylifolia L.
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7t &l R E0] FolAE F2d v &2

PL #2553 1 28&5 o= ROS 17/28 celldl 25 ~ 100 pg/ml
o] FEE Agste] TohAE S wA= EdE vlus] ®ekrh Fig. 85
o} #o] &% Ethanol Hk=d, 25 pg/ml v
SRoAE FobAlE FAE FodA S7HAIZ AL, 5 pg/mlol A= 150% 9]
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pul

i;i

FEeol 7V & &

il

Chloroform FZ&%% 25 pg/ml Y2 Lo % ZolAE Z248 160% =
ZRAIATE 18y 5 pg/mlel A FEE AEF2A 237t
Atk Butanol FEES Fo4S gAY ofd S FIFIAE EATH
Ethylacetate FE 22 Y& FTolAdsE @37 11, 50 ug/mlol A gk 52

27 a34E B}t Aqueous FEEL 71 gl
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Fig. 85. Effects of the extract of PL and its solvent fractions on
the proliferation of ROS 17/2.8 osteoblast-like cells. Cell
proliferation was determined by MTT assay. Results are expressed
as percentage of control and values represent mean SEM of 6

experiments. #, P<0.05, *, P<0.01 vs. control.
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Mol FAE& F7HAATY. 25 pg/ml 9 FLoAE 38 44, 46, 52 7t =
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o
Y 6F 7475 59 25 ug/mle] TERE TopAlXe M s ),
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Dose-dependent eftects of ethanof extracts on proliferation of calvaria cells. Cell
proliferation was determined by MTT assay. Results are expressed as percentage of
control and values represent mean + SEM of 6 experiments. *~ < 0.05 vs. control.

Fig. 86. Effects of the subfractions of PL extract on the

proliferation of clavaria cells.
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experiments. = £<0.05 vs. control.

A Pactihdty (of corprdd)

Fig. 87. Effects of the subfractions of PL extract on ALP

activity of clavaria cells.
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ol "l frejHor AFo] v AdFe BAew 53] Fo#Fy Fol7|

Table 16. Body weight and food intake of rats fed experimental

diets for 12 weeks

Sham OVX OE GL GH PL PH PLO0 PHI

Bod
Weig%t 30501 35898 29664 36850 36655 26383 24350 30594 27388

+439° 789" #5201 #8128 738  +515%  +619° 807> +9.96%
(12wks)
Body . .
oht 21755 27370 20089 28014 28016 17639 15667 22103 18479
welg 420" 827 572" 1895  1731% 497 1714 18160 +362°
gain
1 21 19 1 1 1 14 . .
FER 0.16 0 0 0.19 0.19 0.17 0 0.19 0.17

+0.01° 001 001" +0.01" +0.00® +0.00* 0019 +0.005" +0.005*

1) Values are mean * standard error

2) Values with different alphabet within the column are significantly different at 0.05 by Duncan's multiple
range test

(%%, %% 1 0.0001, 0.005, 0.001)
3) FER; food efficiency ratio

OVX ; ovariectomy, OF ; ovariectomy + 17f—estradiol(s.c. inj), GL ; 0.5% GK ext, GH ; 1% GK extr,
PL ; 0.5%; PL ext, PH; 1% PL ext
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Fig. 88. Body weight changes and food efficiency

ratio of rats fed experimental diets for 12 weeks
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Table 17. Uterus

for 12 weeks

and organ weights of rats fed experimental diets

. . Blotted .
Liver Kidney Uterus Dried Uterus
Uterus

Absolute Relative Absolute Relative Absolute Relative Absolute Relative Absolute Relative

Sham | 852 280 176 058 053 0175 048 0160 0103 0034
+04%  +0.07° +0.06" +0.02° +0.03" +0.01* +0.01" =+0.008" +0.002" +0.001"

ovx | 772 215 167 047 015 0043 015 0040 0035 0.0098
+0.3°  +0.07% +0.02 +0.01" +0.04% +0.01¢ +0.04° +0.01° +0.009° +0.002°

OF 799 270 173 058 048 016 033 0136 0103  0.035
+0.26° £0.08" +0.09" +0.03" +0.02" +0.007° +0.06" +0.02> +0.007° +0.002"

GL 778 211 18 050 011 0030 0.0l 0028 0029 0008
035" +0.06° +0.05° +0.01" +0.006° +0.001¢ +0.01%" +0.001% +0.001° +0.0004°

GH | 798 218 164 045 010 0027 010 0026 0026  0.007
+0.33% £0.07% +0.06™ +0.01" +0.004° +0.001¢ £0.004%" +0.001% +0.001° +0.0005°

PL 654 248 115 057 019 0071 018 0068 0.040 0015
+0.16° +0.05 +0.05¢ +0.02° +0.02° £0.009° *0.02° +0.008° =+0.01° =0.001¢

PH 803 332 145 060 027 0111 025 0105 0060  0.025
+045° 021" £0.057 +0.02° +0.02> +0.01° +0.02° +0.01° +0.004" +0.001"

pLp | 697 227 162 053 013 0042 003 001 0030 00098
+0.20™ £0.05% +0.04"¢ £0.01" +0.01% +0.003* +0.002° +0.001° +0.002° +0.0007°

pgp | 792 291 161 059 025 009 006 0020 0056 002
+059%  +0.23° +0.06™¢ +£0.03" +0.02™ +0.01° +0.007" +0.02% +0.007" +0.002°
1) Absolute : absolute weights of organ(g), Relative : relative weights of organ(g/100g body weight)

2) Values are mean * standard error

3) Values with different alphabet within the column are significantly different at 0.05 by Duncan's

multiple range test
(¥, %% % ; 0.001, 0.005, 0.01)

4) B.U, blotted uterus, D.U; dried uterus
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Fig. 89. Changes of uterus weights of rats fed experimental diets

for 12 weeks
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Table 18. TG, total cholesterol, HDL and fatty acid concentrations

in serum of rats fed experimental diets for 12 weeks

. GPT GOT
TG TC HDL  fatty acid
(mg/de) (mg/dl) (mg/dl) (uEq/ ¢) (learmen/nt. (k mé )en/
67.3 95.45 73.76 664.7 19.26 15.34
Sham RO L4 A7 £6.06° £63.59° 085 +1.649
81.74 99.83 64.7 786.8 20.6 18.38
OvX £3.31% 3800 Ry PR o S o
OF 88.47 85.64, 7153 5255, 16.70, 15.09,
+3.89° +6.49™ +465° +37.99 +0.86 +0.66
69.0. 75.01 70.49 756.2 20,0 37.89
GL i6.7?3° +2 95" +2.78% +61.14° 10.88gcd +2 56
783.0
65.8 73.98 77.09 . 3131 43.44
GH St +183 +351° +40.37 £396 154"
PL 37.58, 5711, 53.42, 7150 25.67 37.83,
392 £5.36 £343¢ +58.90° £1.04 211"
4571 53.73 585 302.8 24.7 36.1
PH +8.93¢ 451 I . (O S
495 75.43 56.87 609.1 2.1 27.07
PLTI ir5.88%c +5.40° +2.63° +10356  +0.98™ +1.99°
43.84 855 64.67 611.3 4.2 26.49
PHII +6.79¢ +35 I +500"°  +132.36% i1.44Q” +2.36°

1) Values are mean * standard error
2) Values with different alphabet within the column are significantly different at 0.05 by Duncan’s
multiple range test.

3) TG; triglyceride, TC, Total cholesterol, HDL; high-density lipoprotein,
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Fig. 90. TG, total cholesterol, HDL, fatty acid

in serum of rats fed experimental diets for 12 weeks
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Fig. 91. Levels of serum estrogen of rats fed experimental diets for

12 weeks. The rat were OVX or sham-operated at 10weeks age and

killed at 6 weeks after surgery.
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Fig. 92. Total lipid, TG and total cholesterol in liver of rats fed

experimental diets for 12weeks
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Fig. 93. Effect on malondialdehyde level and antioxidant enzymes of

rat livers fed experimental diets for 12weeks
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Fig. 94. Effect on bone density of rat femur fed experimental

diets for 12weeks
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t} (Fig. 99).

ol

Sham QvX OVX-E2

Hematéxyiin & Eosin stained-tibla sections were gained
efter 4 wacks from operated rats. Sham-operated (Sham),
Ovariectomized (Ovx), Estragen—Injacted (Ovx—E2).

Fig. 95. Scanning electron micrographs of proximal tibial
hemisection from sham-operated, ovariectomized rats untreated and

treated with 17-B-estradiol for 6 weeks.
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a8 10, A= Y2

ovX N=x 18T

Hematoxviin & Eosin stalned--tibia sections

Fig. 96. Scanning electron micrographs of proximal tibial
hemisection from ovariectomized rats untreated and treated with GK

for 6 weeks.
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a1, MUK dH2

owx XNes s

Hamatoxyiin & Eosin stalnad-tihia seclion

Fig. 97. Scanning electron micrographs of proximal tibial
hemisection from ovariectomized rats untreated and treated with PL

for 6 weeks.
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Wi AAY HoA fnx 228 9 Ffel BFF7E A A9
Ao FUEE BYL, AxEs nFELe fHIE WssA Jego 3
23285 Fvhg AATIA7E AAUAY, Fux R} wein

o] Aol Azz £ u 1z A5 GKRule= 23 AMHES PLAR7L
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1 A &5l B9 phytoestrogens o] €3 7|54 Al

= M

Zheogda 2 gy 3 A3

Adra FE=E 5 A A59 45 Mol wjg st 5/ 3ol
ZAet 7he o AlEstel A gQlow AgstnE 29A 9 dReAH S
A &35t 112} A e(activated carbon) 6%, WE(clay) 4% g3l FEA
o AA AFE e e e Folaa AFskATh

Activated carbon< No. 8556(A), No. 8557(B), No. 8544(C), No.
8545(D), g4 - &8 ZARE), 48 247 F)e AHEstt. Clays=
Fuller's Earth No. 16068-02(G), AHd®WE(H), Clay acid (Japanese acid
clay) No. 881393(I), Japanese acid clay (19725/1310)(]), Clay activated
(19828/1309)(K)& A&ttt A 4 F%5=(Brix 22) 100mle] €4
Eh(activated carbon) 6%, ME(clay) 43S 27t 3g¥ Y &ste] o3
s A3} *“«] T3 23 g8&0] £ activated carbon B, D, E¢} clay
H, 12 & 5% AAsdd

Table 19+ 31X F%5& activated carbon B, D, E¢} clay H, [& 2 #
gl 3 & %T, M4, polyphenol &, °Brixs =43 Aot}
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Table 19. Effect of activated carbon or clay treatments on qualities

of extract
Solid ) Catechin
“Brix %T Color
(mg/ml) Conc.(ug/ml)
L 781
Untreated 0.90 215 3.39 a 16.09 469.50
b 457
activated L 1834
3.40 20.0 70.62 a 725 233.72
carbon B b 1110
activated L 1883
0.45 20.0 86.45 a 343 210.16
carbon D b 969
activated L 642
1.00 20.5 29.96 a 10.82 320.59
carbon E b 408
L 198
clay H 141 21.0 17.77 a 4.28 465.72
b 118
L 223
clay I 1.49 21.0 18.98 a 458 47493
b 148

A ZItE clayltt 2Adwe] fsiion 535 @A® DA A
FHR=rE we Frbelen werd dHENE dEwn ey A
|40 Zelvs gy wdE I A4k Astdoh 1Yy ayg i 3
| Zaste et e bakuchol 5 FEAES] #AE sWstA] & v 7hy
Q3 3 Aoz @iy o] HPLC 45 AAISHIH

Fig. 98e4 et o] AT AHgFor F AFZ=2<Q  Psoralendt
bakuchiol®] &4 47l FoE 2 Activated carbon B, D, E¢} Clay 1E H
S8t 23 Fig, 999 A ¢k 20| Activated carbon D¢} Clay I 2] ol A
%T = 864%= =i 4ol B4

S Q)
=
R S5E A AYanE 9 5 99

AF FaA7IY TR EaY

o,

>
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] AdivatecabanB Bekuchiol(122 34ug/img )

s t

-y L _ . “ B “ o
w~|  Adivate cabon D 748.38ug/mg

— i Psoralen(8.55ug/mg) ){

] " Activate carbon E 501,88,0/mg

i 380ug/img 4

- j e o I
........~ ClayH 330.30ugfmg
] 49,54ug/mg 4

4

I VO S| .
o "~ Clay! 471.92ug/mg

- 61.46ug s :

. A L, JLQQ_ A . o -h o s e

Fig. 98. HPLC analysis of PL extract after treatment of activated

carbon or clay
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o Adtivate carbon A+ Clay T Bakuchiol¢18.55ugmg) ¢
] Psoralen(6.30ugmg) Jl
e Activate carbon B + Clay I 358.97ug/mg P
- 846ugimg [[

e Activate carbon C + Clay I 199.93ug/mg

oo
am
5
5

=

L

o Activate carbon D + Clay I 518.5ug/mg

) 10.44ugimg

|7 | Activate carbon E+ Clay T Y
450.13ugimg

”l 6.38ug/mg z J\

N ] Activate carbon F + Clay I ;
417.45ug/mg )

i 3.96ug/mg 5 J\

Fig. 99. HPLC analysis of PL extract after treatment of activated

carbon and clay
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FAoR FZ3 HiA FEE 22°BrixEe  Activated carbon D¢} Clay I
2|

=

& FHIQD Ao g YERY 22°Brix o] w52 ubgAshA &gkow A
< f8iAe HASAES 18 7tE 9 T4 28d Aow ey
thuedk A xste] BEst A7l o] EFEn 3 yst A go] shs skt
G172 FEEAA YEtYE 549 &8t ofdl uhE st AT 9138
=z C 1.8%, +<d4t

20%E #H7ietdch T3 Ad7] 2A2 F5 2w & dF isoflavone
S H7F5FY] isoflavoned] ¥ U HFH A ek#Eel S0mg/dayS FH3HHEA L
Aol FERAES BdAcw HAHT F UA=F AxeUtt Isoflavone #l3F

2 Fujiccorte] 10% isoflavone A3 2} 40% isoflavones # 7F8} 31t

Table 20. Formulas for granulated powder using P. corylifolia L
extract(%)

wf kel A wj ke B uighe] C wigte] D vighn] E wj§he] F

Bz FEE 12 15 20 25 15 15
AL E
nree 83 80 75 70 75 78
s
2289 9.4} o]
= 1.2 1.2 1.2 1.2 1.2 1.2
vitamin C 1.8 1.8 1.8 1.8 1.8 1.8
A4k 2 2 2 2 2 2
1096
| - - - 5 -
1soflavone
40% B - - - 9
1soflavone
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Table 21. Sensory characteristics of Psoralea corylifolia L. granule

by trained panel’?

sample bitterness sweetness flavor color over'all
quality

Mg A 27141.38Y 2562069  3.00+2.24 2.43+1.13" 3.71£0.95"
wjghe] B 3.86£1.21" 3.86£0.69  4.14+2.04 3.71+1.36™ 4.00+1.53"
wjghe] ¢ 4.29+125™ 357+053  4.86£1.07 5.29+0.76” 3.86+1.35"
wjge] D 529+0.76” 314168 500:058 529+1.11% 243+1.13"
mgE E - 371£1.70™ 3.00£1.15 4.86+1.68 3.71x2.14™ 3.71+2.14"
w el B 414177 3294095 429170 2.00+1.29" 2.00+1.29"

1) Mean £SD

2) a, b, ¢, d means in the column with different superscripts are

significantly different at p<0.05 level

Lot s guA] FEEY w7t mobdaE FodA FAF =%
ot gty Fwl= ol Hjste] darA] o] Fieo] wE Apolrp AA sk
538 #aA] FEE o]l ¥ Hdo Fv F&Ho] e FHo| gt o
Aw ol wharx] AA 9 Fo et A w7t T2 Ao yeiuth dA A
7ax= wjdy] Bel wjgn) E7F $FEgoen T oujetu] 7o) §93 2=
LERRA] Fkeh. 7B Ao R staix o] o] whub fo] w59
Guto] =AZITHE ool gttt olE ZEIH| QA=A e o=
s Ak By AFe] 84S Fig. & 2o wigH E7F b 58 3
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Fig. 100. Granulated powder using extracts of P. corylifolia 1..

and soy isoflavone

Bjax FEE R WwE Ay #%H B4 #E o)&F Ay
Table 220 vetidct. oy AFe] &tz Folyl K8t He A4aa
(p<0.05) & viebwe, &uki} Fnjsb xEFe] Mz foldt e A
(p<O.05)%E HEFW Ro & el ajdEe]l o] &utal Xulof] odg n)3

= oAew Uit EEe) BEE ANHe sEEd 3o 4B u

~
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Table 22. Pearson’s correlation coefficients between Psoralea
corylifolia L. concentration and sensory -characteristics of P.
corylifolia L. granule
psoralea
bitterness sweetness flavor color over'all corylifolia
uality L. con.
bitterness 1
sweetness -0.28 1
flavor 0.82: -0.11 1
color 0.91x -0.02 0.90x 1
overall quality 0.41 0.14 0.62 0.46 1
Psoralea
corylifolia L. 0.04 -0.01 0.04 0.07 -0.70 1
con.
Mean = S.D.
* ; significant at p<0.05
o R AF AL
ga A gke] AxE f1ke] 22°Brix¢l F4 FEES Activated carbon D
S} Clay I A2l7-2 dAg 3 & o] &t FuAFE=d &% FAd7s}
=, WFE o5 WA EF =3 ds A9, Ag Ag, A 2 =Y,
AxETdE 7AA Azxzsdn. 53], g AFAS Eol7l Sdte] a”kAE
g3t A ZsA Y. ZE A= gelating A", A, B9, ofgkH|obH F&
o] &3t g A3t
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Table 23. Formulas for pill product using P. corylifolia L.
extract(%).

W] A Wl gl B
gax FE2E 15 20
= 5 5
a8 53 48
W E 25 25
Tela 2 2

(1) BF, 48 2 A
B2 Az Askel MA E% YR
o

= = UhFEI A Edtstd 71&2 Wit o] BisES 94
g BFo g Agste]l AFv]e Uz dEHF Trge] M2 dEkEA @A
G7HE s BEFAh AT serteAE WExl vbes g7
of 3 mekor Adate] Aftetal olF FAEC P A3t F3d

1A% Az® $e 292 a ANES sto] AFOR Hvt
§ AzA FARE WEe] b Fashy oln BuARs orls L E
o W

so] FEAE ol Sshe] mHAY RS ik YA gelatin,
Aqg, @, B9, olehulold 2 Adstdr

Aot 2 A7 A AFsd=d, 5% Akl 10% d'-e E¢stol
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Fig. 101. Pill product using extracts of Psoralea corylifolia L. and

different coating materials
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Table 24. Final recipe of Gamcho(Glycyrrhiza uralensis) beverage

products

Recipe(w/w), Final weight : 1 Kg

1 2
Glycyrrhiza uralensis
corylz:ntrate(%"Bx) .00 .00
High fructose syrup 284.00 284.00
Pear concentrate(65°Bx) 102.00 -
Pomegranate
concentrate(65'Bx) ) 10200
Pure water 606.77 606.77
Vitamin C 0.15 0.15
Citric acid 0.08 0.08
Lemom flavour 0.10 0.10
Final volume(ml) 830 890
pH 3.01 3.42
‘Bx 28.8 28.8
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Fig. 102. Beverage products of drink type(up) and concentrated tea

type(down) using Glycyrrhiza uralensis extract.
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- B AFHA Y Fgom wFy JdrERA FAHS AUHA FALo] gl
S A H4A phytoestrogen &A1 2 71HE-A

FE &0l AS Bl wA AF A L Adste] BT AHolu

- oeERA ARWel BT oJYBA AW A % AR BET
gt ddsn EdHe gAoR BT F AEF AL LA 53 F

2. 28 44 % 28 A9

7F steR AA 3"

1) SCI =1 : Cancer Letters 230, 235-247, 2005

Chemopreventive properties of the ethanol extract of chinese licorice
(Glycyrrhiza uralensis) root: induction of apoptosis and Gl cell cycle
arrest in MCF-7 human breast cancer cells : Eun-Hye Jo, Sung—Hoon
Kim, Jeong-Chan Ra, Sung-Ran Kim, Sung-Dae Cho, Ji-Won Jung,
Se-Ran Yang, Joon-Suk Park, Jae-Woong Hwang, Okezie 1 Aruoma,
Tae-Yung Kim, Yong-Soon Lee and Kyung—-Sun Kang

2) SCI =i+t : International Journal of Agricultural Food Chemistry 2004
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Mar 24;52(6):1715-9.

Modulations of Bcl-2/Bax families were involved in the chemopreventive
effects of licorice root (Glycyrrhiza uralensis Fisch) in MCF-7 human
breast cancer cell : Eun-Hye Jo, Hee-Do Hong, Yong-Soon Lee,

Kyung-Sun Kang

<
A
=
r

i
rot
A
1>
u |
5
ok
oty
N,
<

ol. 37, No. 4, 549-556, 2005

A8 R gAY diERA @A ditste H7E 0 HAY, dAE, A

2
X 2~8 2 : Flavonoids =49 %% estrogen receptor affinity®} &4k

’

WEA A, AN, DA, AAA, A%, e,

[] 2004 KFN Annual Meeting and International Symposium

X 2¥ WH¥ : Effects of Licorice Root(Glyeyrrhiza uralensis) Extract of
Lipid Metabolism and Antioxidant Enzyme Activities in Ovariectomized
Rats

W x 2 Sung-Ran Kim, Sun-Hye Lim, Ji-yoon Ahn, Tae-Youl Ha,
Kyung-Sun Kang

[ 2004 &A1 21518t A4 53]

X228 2&¥ : Validation of recombinant yeast and MCF-7 cell
proliferation assay for the determination of phytoestrogens in various
plants.

W2 © Eun-Hye Jo, Sung-Ran Kim, Sun Bo, Seong-Hun Lee, Jung—Ran
Park, Yong-Soon Lee and Kyung-Sun Kang
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[1 2004 A 45 Ak A 53]

X2F W3 Licorice root (Glycyrrhiza wuralensis Fisch) Induced
Apoptosis and cell cycle Arrest in MCF-7 Breast Cancer Cell

W2 Eun-Hye Jo, Hee-Do Hong, Jae—-Woong Hwang, Jung-Ran Park,
Sunbo, Yong-Soon Lee, Kyung-Sun Kang

[] 2005 International Symposium and Annual Meeting of the Korean
Society of Food Science and Nutrition

X 2F o3E : Estrogenic activity and proliferation of human breast cancer
cell in some edible and medicinal plants

9r¥ 2} ¢ Sun-Hye Lim, Ji-Yoon Ahn, Tae-Youl Ha, Sung-Ran Kim

[ ] American Association for Cancer research 96th Annual meeting 2005
¥E2F WE : Coactivity of Apoptosis and Gl Arrest by Chinese Licorice
Root-Induced Tumor Suppression in Human Breast Cancer in vitro and in
Vivo

W32 © Eun-Hye Jo, Sung-Ran Kim, Hee-Do Hong, Sung-Hoon Kim,
Yong-Soon Lee, Kyung-Sun Kang

[ ] 2005 Chemoprevention Working Group Winter Conference

% 23¥ : Chemopreventive properties of the Ethanol Extract of Chinese
Licorice (Glycyrrhiza uralensis) Root: Induction of Apoptosis and G1 Cell
Cycle Arrest in MCF-7 Human Breast Cancer Cells

HEA s 228, A", AAA

[1 2005 &A1 gh=r=7d 3]

¥ 2F ¥3# : The EtOH extract of nuts of psoralea corylifolia L. —-induced

1o

apoptosis in human MCF-7 cells through modulation of the Bcl-2 family
proteins and MAPK pathway
WA Ji-Hye Chung, Eun-Hye Jo, Sung-Ran Kim, Joon-Suk Park,
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Jae—Woong Hwang, Sun-Jung Kim, Yong-Soon Lee, Kyung-Sun Kang

[ 2005 =7 k2] s3]

X 2¥ ¥H¥ : The EtOH extract of nuts of psoralea corylifolia L. —induced
apoptosis in human MCF-7 cells through modulation of the Bcl-2 family
proteins and MAPK pathway

W2 : Ji-Hye Chung, Eun-Hye Jo, Sung-Ran Kim, Joon-Suk Park,
Jae—Woong Hwang, Sun—-Jung Kim, Yong-Soon Lee, Kyung-Sun Kang

[1 2005 A o ghetel] st 3]

X 2¥ ¥H¥ : The EtOH extract of nuts of psoralea corylifolia L. —induced
apoptosis in human MCF-7 cells through modulation of the Bcl-2 family
proteins and MAPK pathway

W2 : Ji-Hye Chung, Eun-Hye Jo, Sung-Ran Kim, Joon-Suk Park,
Jae—Woong Hwang, Sun—Jung Kim, Yong-Soon Lee, Kyung-Sun Kang

[1 2005 gh=r2] 3918 eH4 /g o 3]

EZ2~E ¥WHE : The EtOH extract of nuts of Psoralea corylifolia L.
—-induced apoptosis in human MCF-7 cells through modulation of the
Bcl-2 family proteins and MAPK pathway

W2 : Ji-Hye Chung, Eun-Hye Jo, Sung-Ran Kim, Joon-Suk Park,
Jae—Woong Hwang, Sun-Jung Kim, Yong-Soon Lee, Kyung-Sun Kang

[] 2006 Korea—China-Japan International Symposium , 3+3-2] % 3} 3} 3]
T2 3% : Evaluation for estrogenic activities of flavonoid derivatives and
plant extracts

B34 ¢ Sun-Young Choi, In-Kyung Hwang, Sung-Ran Kim
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—-progesterone acetate) on the levels of serum lipid and lipoprotein
during estrogen replacement therapy in postmenopausal women. Korean
Soc. Obsterics & Gynecology 41 : 2442-2446 (1998)

. Ettinger B. Overview of estrogen replacement therapy: a historical
perspective. Proc. Soc. Exp. Biol. Med. 217 : 2-5 (1998)
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