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< SUMMARY >

| ATHE D-02

Purpose&

Contents

Development of health functional food to help alleviate women's menopausal
symptoms using natural materials

= Standardization of natural materials

= Prove scientific efficacy through in vitro / in vivo studies

= Demonstrate safety and efficacy through clinical testing

Results

Finding natural materials with efficacy for women's menopausal symptoms

= Screening experiment targeting estrogen receptor beta and fewer side
effects

» [Establishment of optimal extraction method through RSM (Response
Surface Methodology)

= Prove scientific efficacy through /n vitro / in vivo studies

» Standardization of natural materials

Identification of safety of material and progress of clinical test

= Prototype production using natural materials

= Demonstrate safety and efficacy through clinical testing

Development of health functional food to help alleviate women's menopausal

symptoms using natural materials

= Productization
— Customized women's menopausal health functional food products

Expected
Contribution

Will obtain the approval of Three mixtures as the raw material of qualified
health functional food by the Ministry of Food and Drug Safety and sales of
that material and the health functional food products containing Three

mixtures for the purpose of improving alleviate women's menopausal

symptoms
Opuntia
Menopausal Health Estrogen i o
Keywords . Menopause . ficus—indica
transition functional food| receptor beta (L) Mill
. 1
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O Jd2E=ZA F8AE AdAe AXR dodF dERZAe] Hu+= Ao HkEslA Flt=s= F84
gzl dARE o2ERA 84 <i(Estrogen Receptor a)¢ dA~E=Z7A 84 H)
(Estrogen Receptor B), F714 o~E=ZA 5871 9184, HE $&A= o3 5847
W "y Mol Exlshe e, ¢ FEAIVE B2 7l Alxddle 23]y ALY EAEHA] v A
2 ved (2" D.

_|_4
\Igg

O A=7HA 74d7] 4 @3t A47152 %l aist B4 Zou, gifioe] o ~2E=Z F28 (F
el 2SSt T wiNEteE o AERZ F&A dutE @AY= 9 e ERFEEC 230l
B30l 5. A2ERAY £ HEREASAgY, E0FF 4 ) AYI}E J2ERA 5
|A WS AgFoz AT E G EE EFFESES MEse Aol ¢ AlFS 3o= A7t
Hu, olggt GFEZEL 7IEY AFEG dHds JidE AdY] S @43 a9E THA ek A=
7HA vrel 9l Bd7] kst AlFRET A AAYES dRE ¢ S AR . vw ArY
Hlo] @ - ¥ (Bionovo)E FDAZF /WS st Qe #HA7] o4 <tz x 2 Fuds &4
‘MF101'¢] 9AA1E AgS 93t 20109 119 109 233 ‘MF101'e Aed o ~Ez7

g A WME EF0Ae] AFo] Lab okl

Al & 3 A (Heart&Arteries)

At (uterus) : Z (vagina)

e AAZEY UM 5 | ] (skelefon)

<Y 1 AN2EZA 584 oo} e B8 4871A ol >

O dzE=z 845 Hole TS 83 combinational botanical extractE “T]AFS173}o] A
7Hd H Aol oFd 9 benefit (A7) &3}9} chemopreventive action)S 7S 4 Adth= A 22 A
THE AL olef o], ofe] 7hA] FFe &3 AlE NS FaA HAE benefitSE & T AT AR
£ “designer botanical” /@22 AF NAS & & IS Aoz AlgH.

O Al 521 7Bd7] &3 AlFE2 HJ747] oA tido=vw JidEo] gto, AR Afe] weE &
B vE AoE uEA vrEE AFE el 2o (19 2).
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A7 F Aol a78 (29 3).
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< ¥ 3. HA3elyre w37, 2 7|EAFH Hluste] d A7 #EFE AT AF >

O Ut 245 ol &g 2&Ey Adr] S &3t AFE e A FAs, Uik 24 2~3E
BE Bl At AT AF EFA A s &5 S, WE, 5F SU 5 A% g5 a9t v F
Aoz 7ud.

O FHAF7I#AQ EGvFdo Zeld = #A oefFoznt ALgo] &7t i 2389 FE5S
AEAA A5S Fao ARV AEY AEdE Aeedon, Hiro d4FS A AHAFH &
F UAEE Fo] AATY F F RN 2SS F F ULl thate] AAHS wgkon <lguke &
oF 6 /MYvte]l AlFo] EF3tE AA 59 FE Fol U, ol A v|EHE, b Hola &
Al v gataAe A 2 wEy Adr] S 948 715 ARV AES g ®no &
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Raw materlals

) HT ASE or Traditional Extraction?

2) HT Bioassays 3) Automated Library Purification
and Fractionation

crude extract library active extracts 5 5
1
: 3 4
marine orgamsms = hW:):::‘es o
d|chlommethane - — H| T () m—— : - d
cytoskeletal

LC-MS-UV-ELSD| | automated
fractionation
plants immune modulation

l- o
l ethyl acetate parasites
tumor cell lines LC-MS-UV-ELSD speed vac
lead compounds | opioid receptors library evaporation

= -— p—
duplicate

library

methanol

nmicroorganisms

e | T(S) ~f— f—=

‘ 96 weell plate | ~€———

2 R ref. library (storage)
4) Final Processing Wil \
LCMS-UV-| ELSD
automated
Automated scale up by HPLC:
P by . fract|onat|on
1
Active Extract JJ\JLAM speed vac
12y 41 LT ocooooooo evaporatlon ccoccoooc
@ ¢ ocooeocoo occccoo

ik dlal (~Zmvos |/ | dereplication

s structure elucidation

z o | S Ay Ay
1 3 4 .
s ( 20 m vials 20 mL vials

96 well plate

< O3 4, ditAEQl 2389 71HE ddA FAAT 7S Y3 false positivesE E9]
I HAE goluggdA &4 FEES AE gAY JEE HAE >

(“Natural Product libraries to Accelerate the High Throughput Discovery of Therapeutic
Leads”. J. Nat. Prod. 2011, Dec 27;74(12):2545-55.)

HkS T B2 (Response Surface Methodology; RSM)S %3 HZ =& g9, whSaHEA
= S-2lvpele] A ENE " e EA Ao wWo] S8 S AR AFEe st ¥

Fo) we awiel wuEY 183,
A4 F220% 44 skl AAADES AL WEW HALHL M RSM

=
program (Response Surface Methodology computer program)< AFE3F FEZXA

= < F=8
o] A% %(Ethanol concentration, %), F%<=% (Extraction temperature, C), L& i FZA|
ZHExtraction time)e] Al 7FA] SHWHGFE AAE. ol SgW T FFS e FHATFEE
7zt Alge] @5 To SASY 2 #s AT AREF BE FAFE oA FEEA
o] F&EE9 %*3%011 A= JEFe 5E RIS g o ® Mathematica programs ©]-&
sto] WHEEARM o R A (A 175)
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of &% P A AAMES s =AM F8A subtype A BA (17
el Ta3 7l AAstaa g
E 1 AN SR A A 7 E
1% e NE 4% 2A
* ERB > ERo, ERE-lucif AAFEA A oF 15 W
ER 8 A A4 B > ERa, ERE-luciferase HAH&4el ] of 15 ]

MCF-7 AlXA A L&A B2 559 >40%

EXELE

ERB > ERa, ERE-luciferase AAF&AJ oA <F 2wl
MCF-7 Al X0l AALZA E2 &5 2 >40%

AZEA

/““E%/‘é LC5050:'E: > 20 ug/ml

ZE MY

ER subtype {EfM

Larrea nitida (Zd & d2E=Z7 &
o3t 2a5A ARE FAAHETQ ES

1>

Sham ES(0.05 mg/kg)

L. nitida (100 mg/kg) L. nitida (500 mg/kg)

<a¥ 8 HEEF )&% ATFTH &ET H7F d34>
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- dFTyd gu 3) AU AE 4) w4 ddAE A=

= 3y 5) ¥ue] gr A= 9 7lEslel 39 A

LR 6) =7t A9l 5 A5e] A HE
b 7) AW 2 o] 7 2wzt
Q) YEAHEY EXo] #axa A
0) TP B AFAR v 71 S

o,

o
10) 959 fraj=de g 7|+ gu
11) ehd Aol #e A= gu
12) 7159 #3 A5 FH
4. NAZY AF 3t
. 1. ERE-luciferase ®A}F &4 &3 37}
ooL7 AiEs 2. AEdN A2 m3t P
DoAY s 3. %E/HPolioﬂ/ﬂ a5, Absh minE Ad A
- AJAFC g 3ad Ho] @ mp7 1
71 &9 in vitro/in vivo | 4 VHolZolA JE"UE]E <7 &% #A7t
egAH A= 5. A#Fst Fd#ge 8 a7t SOP
H 9 T el o H o
» AT &4 AR AAY JYd B
1 8 A371 33 ALY F57) o A4 e
AA 249 A=A 9 E11 (In witro)
) 2. A3 A B4 ER-B 4 ¢ 1= 9l
) j], Z_Q %__ st 23 g9l (Un witro)
Ay c AAE g ARNAE Beho] dA
gn 9 3% 79
- Y] 2 A L 9A3ANEe 53 Ad7) 4 98 2eds
2] Add Hot D 73a7] oA 1007 Al
A A FZo] e JAAE 1) 73d71eF #AE EF parameter?] A
o E3o] otHA Fr u 2) Kupperman#| AL A8 3) =48 % 374
G 4) OPW%Z‘« st =74

% 09/] 2 =} qook}\é-"]‘ NatE A7}
712w 8% WA 7 W Hek
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NrEZA £8A WEE BRI DDA FEE Fu
Fuade FAAT % AokA 4F AAEY DB A4S Bal 1714 AA= AEbs
#4391, DBel % &A7k obd A% AokAstel ol e Wele W,
SO AAE 98 FAo ASHAA A3 3

= S I35 o wl—L Z
=, AR, o‘klu'ﬁc}:, o "é’u;ﬂ}—, ™, =, &

;AT TR, AT s, T ], s, &4, %%, dA, 2‘31 }, 2,

d

L 2AE Ve A

Y FEAE FE Ve B

. 7]%/‘3%94 & & 21 g9
o F=E VlTAEY M Ve Y
o FEY, FEEW, FESRE, FEARL FELF, A2UW 58 183 AxFH ¥T9
o A VIS/ABEAEY FE, e i AFe] Ve A A

2. A7 84 2A9 AA/ET T8

(1) d=EzAFEA &del tigh =238 9 ERB-A1 4?_ FAFAA AL &4 B

e ERS ¥R ¢ CVI Ei= HeLa AlEFE 5x10° cells/well, 24-well plated] seeding

sk olujl, charcoal®] 2] 3+ fetal bovine serum (FBS)S ¥3%}5}™ phenol-red U %7} DMEM
uj 2] (o] 8}, estrogen-free media)E AF-83lo] wl g3l
ERa % ERBE Wd3E Z221 =025 pgwel)2t ERE3-luciferase 2221 = (0.25
ug/well)E Lipofectamine 2000 (Invitrogen)= ©]-83}4] co-transfectiong}.

M AHElgd & 24A17F ¥ Passive lysis buffer
(Promega)E ©] &3l FE8AAEFEES 2T
o] &=l &8t luciferase &/ luciferase assay system (Promega) Al 2FS o] 83}
VICTOR3 luminometer (Perkin Elmer) 7]7]1& ©]&3}e] 1 32 9
SR Luciferase 245 A& 4% ECso #k5 Prism 5.0 SoftwareE ©]-&3lo] 4H&3}7]
U, dAFTEA HoIFE= Luciferase &S E2 (1 nM)©] YER & Luciferase €4
(100%) thH] A<l gtow Weksto] g5 vt

1 HHC\: _‘_,5: 7(47(48]— }\]6‘4%@%

=

of thek A e AR dAAF A B3
At FHAAIETZA] BER-¥4 MCF-7 MXETE AFSE ARl Agujute]Ae] &4
2725 e Ishikawa Al EFZS ALE3SH Z1Zbe] AEE 5x10° cells/well, 24-well plate©l]
seeding ¥ . ©]ul, charcoal*] 2] ¢} fetal bovine serum (FBS)S 32383} phenol-red V|3 7+
DMEM H|#] (©] 3}, estrogen-free media)S Al-&3}o] w93k
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24417t & ERE3-luciferase (ERE A1€9] 37] W& 713¥)) ZEAvl= (025 pg/iwel)E
Lipofectamine 2000 (Invitrogen)= ©]-83}¢] transfection$}.

1o HH"k 5 HA o F=E X9 A 99 estrogen-free medias Al Eo A g

T

H:l

3 F 24N F FEAAESE %9

o
A

]

=5
o] &=l &8 luciferase &/ luciferase assay system (Promega) 2] 2FS o] -8-3}o]
VICTOR3 luminometer (Perkin Elmer) 7| 7] & o]&3le] 1 & 95

FEHE Luciferase 84S 9 4% ECsy &S Prism 5.0 SoftwareE ©] 83} AF&3},

(3) AlE7IRE =4 2 et ot

s A
MCF-7 Al Z 5x10* cells/well, 24-well plateol seeding 3+ F %
=& 2 (Doxorubicin, 10 mM)< ﬂtﬂﬂ

24 ~ 72 AIZE M F A S AAR 5 PBSE Al A g

MTT (3-(4,5-dimethylthiazol-2-yl1)-2,5-diphenyltetrazolium bromide; 400 mg/ml, PBS) 100 ml&
A7 & AEZuj g7l oF 2417 B¢k i AR

SN AAG F AEZZF] DMSO 100 mlE H7bshar oF 383k anksgh

DMSOell A7} A AL 5obA v MTTS thAMAIS 550 nm F35=S S48t A

i)
o,
off
o
o
>
ofr
o
i)

ba}

AL L] seHFEAS 93 fraction-guided bioassay <3
AFFEE e IF Ve & FEE0lA ERE-W/ dAArEAd o] F8ligh Aol st
o] HPLC &3 & §3 fraction 2 AEETH &S

IR BAS AEND A, $IH] A2

e - A A 2= 4 T A Al S 22
quercetin Santa cruz sc-206089 vitexin Extrasyntase | 1232S 10MG
kaempferol Sigma KO0133-10MG isovitexin Extrasyntase | 1235S 10MG
isorhamnetin Santa Cruz sc-202668 A orientin Extrasyntase | 1054S 10MG
narcissin ChromaDex ASBLO::SMN isoorientin Extrasyntase | 1055S 10MG

7} A4 E-S DMSO°l &318ke 10, 100 mM H+= 100 ppm =589 A X2 F 20
5|

2100 mg/mlE 70% WEHE Foli 307 e 2 =
3,000 rpmol A 10#7F YA EE S & ASAE 045 um APA FEZ 51, o] o
Tl g Ao ARG

o] 2} 45 Diode Array Detector-HPLC (Agilent 1260) = &A1&,
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6) 24

(7) A=

(8) A

el digk ER Alodgdyd od oF 9 Jx a3z

Aol G)&eA 7= E AxH 4 3FES o] &3

7z} ARl 1 ~ 100 uM G ol A MCF-7 %+ HeLa Al ¥4 EREXAIEA S 9o
A VEdd 2 et

249 in vivo A5 7t

TEAF 7 HEAMS: SMWU-IACUC-1410-019

77% SD HE (4F)E TYstr 170 AS7E =

EE jsoflurane 0. & wFHE 311, viFHAAEH A BEE AisiA dAa2E FE3H

2 AHAEF 5, 15 A ketoprofen 0.2 mgkgs Fo &,

A AFE: Fso] EUW AolAd 3utg¥ Yol 25 F<ko 357 B HFo2EEA

wash-outE A X1, A Ao FeFS FA FEZ phytoestrogen©] #|3HE ALE (Harlan

2020X Teklad Global Soy Protein-Free Extruded Rodent Diet)E o] &,

3|2 7|2 A% PEZ Sham (no OVX), OVX control, E2 Folt, A% A

Foat, AL A A Fold, As®: E2 7o, AsE E2tA = AH
B2+l % Aead Fojdow 9 6-8vte]7l HEE Ui,

39 59t Sham group¥ OVX controli o= PBS 1 mlkg, E2 FolT ol com oilo] =91

E2 4 pgkg, AsE AdiA FEE FoAad= PBSA =l A

mg/kg, 1T AL FEFE FoTtol= PBS ¥ AgiA FE5E

F% E2 FolatdlE Comn oilo]l %91 E2 05 pgkg, A¥E E24ASE Aerr F25

Folaoll = com oilol <l E2 0.5 pg/kg¥} PBSOl 20 HAelihA] FEE 250 mgkg, A

FE B2+ E AE A FojdtolE Corn oilol]l ¢l E2 0.5 ug/kg® PBSol o1 A€

500 mgkgs 2H2t IlskFAEE o, Rate] AFS vl FAHst] AF

s

a
s
a

U 24279 A4S A2 F, €Oy AEloA QAR A7),
Bng %

o
At AgH GAE HAES H, dae WS AAS

29 in vivo @F AN 1A 2 AFE =71 mR= g3be] AT
37 SD UE (PZDE TSI 157 AVIe T FRHEFES Y (DT
1A

£ Sham (no OVX), OVX control, E2 T, A% AdLA F&5

oA Foldoz 3 s-6vtE] vt HEE v

o) AFe WF ZAsd Ao AR AL 4
NEF a1, Aol A

b w4 = A, isoflurane® WhF sl Aol A

ol

-1 ua

AEE 3500 rpm (1534, 4TC) 2 AR 8 AES A2 F, 4T
Bk, 12 el 24 7ol o= st d A W lipid profiles 43t
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il

e In vivoFol A
w2

o o] HAAA FFe= 2AZE A= HA ] property™ obE] A UERE ble} o]
S5 dHAAE 7HR 2ANES fE AL H I FEA subtype AEIAHO Fagh

hul

o,
‘:o‘;
ofr
o
N
N
il
o
o
o
fz
-
o2l
N
M
=2
I-
f

T3t target product profile ©}&|

e ERB > ERa, ERE-luciferase AAFEA oA oF 1.5 nj
e MCF-7 A3l A A&7 E2 &5 9] >40%

ZFA A e Ishikawa A XA HAAIZA < E2 59 50%

/"“57‘_%/‘6] L }“".Bj_%/‘é LC50%:'E: > 20 ug/ml

9 gan ux

< AMSO| CHE M EetAlHE

HEeE M
b VG ES TS - HAINSAE HESY
-EEUUS BY BN BE

o ZARRl WY oy 2E EA

AT N =T HA
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A% 5T
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o 12 23 oR AdE 37Fe] AdE T 2, ofF, Wdx 5o @48 ddaiE

(@ AEE 459 AYPAT A A

e Pubmed, KIPLorkr 5& ANl Ed=iLolut APAT Fo ZALE Aldsh

o At FYTT AM

% 3719 Ma) 53] ol
25 10-0348148, 10-0348147, 10-0733335

AL 37 BT gharghel sl 4t
- AT D AR a7, QE‘M A
A B2 Ao A9 Adr] 4 1S
A2 A2AE XS A7) A 53 E9A TF Tl B

o FTHEA 3 F #3 55/ A B AEZA A fHAREA @3 ol
@ A (Bitter melon; Momordica charantia)

T 58] A A= obef EoF 2
E 1. dFd #3d FYUESA ZA A7

rlr
L
&
o,
i
o

1 @Arsta o

[(AA] T7/H538] 2008 909€25¢: FA4tstass 7HA = oF FE=

TE 58 20129044903 et S e oF FEE R oS sk AT
2AE

2) ¥

[F35H] T7H538] 200810915 A5 E4Ae FEE5 Fidte I ABS
it B A5s 2=

TE53] 20073044069 M-S 73 B oF FEES FEAECSR XF e
P =4E

5538 2000104805 ofFolM Az dFAdetE Axd 29 R olE
F3tsle Al =4 E

3) Fa

553 20109109259 oF FEES FEATOR ¥dee I A=

o on E3E W&ol gk gelS flste] 2 A"l TR e AFAE diste] FUHHoR
ER subtype A1E]4 ERE A4S ERa % ERBE 77t transfection A7 CV1 A Eo A HES)

om, s B7He 918l Ishikawa AlEelM o]l AR (272) & HAESIS.
obe ok T

ECso 4 7}
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Bitter melon: O{F (ug/ml)

Relative Luciferase Unit

O O & 09 B A0S DD H P
SR AR A S

<% 2. 9F9] Ishikawa A Eo| A 9] ER-"7] FARAARA. A WZTOZ E2 (1 nM),

dlo

Ao 2 ER ZA3HA1¢] ICI (1 pM)©] A& 5S>

X 2. 959 ER subtype A A H 2L F A E A ER-u| /] AAEA] &3

Ishikawa CV1/ERa CV1/ERp
3.8 1.9 1.6
HAd =5 e T
(ug/ml) 10 15 10

| -
a

# 9agol AL AL AN

o B Ad7HY HAA o H AFE= ERP full agonist FAS 7AW, AFFAAH LS K29 <30%
| =232 =, ER partial agonist® AT 5 Q5. o] AHAE in vivol X ATFTAHEZLE ¢

@ NI X (Opunita ficus indica; OFI)

o T HA Ay MAX (Opunita ficus indica; OFD) & 79 ERZA ] At 7|xAT Y& &
A g E37F BA AR WA Xof] EAstitlal el quercetin, kaempferol, isorhamnetin ©f T
St o ~ERA &do] RuE Wl 1o (2004, Life Sciences, Oh et al.), ©] E3& ¥ 38 3dl= 2
3y FEE tiste] ol 22 53 W&o] EAES KIPLorkr HoJHHo]~E Fal g<la}
A (3£3).
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3. Wdze YHHET AdE 29

=
T

er

:"xi’(lﬁxﬂ of zet
DHEH]El (quercetin) Tt ’*Jlﬂg(kaempferol}eﬁl
AME OofAEZZ (phytoestrogen)Z CHE EZ&SI0
glooz 2 drog) o3t 23U=EZo A El R
fArEz2H 24

-

ZHE A gotoz SEHOF
i 3 = 2 |
80| gl 202 N2H = f857 A8

=2
=+ 92 Zojok X

ox 0%

MDG5031 9| Off ~E
*E=at

AT ok rlo
|'|_|II

rr
HU i 2t o

Al

o=
biloba leaves{2HINE 4=+=2 33| MESID HE|
=25z
FES:
T00L(2E-80 1) ZIote HMN 60~-T0== 7t2 FEH 23]
gtE==
O] 2 ofaistn CEFE= A& BHOH 0|

=D
=

i
i
2,
l'ﬂ
ok
I
e
b
2
iin)
:g,

SEX LM 82 WA 920 = 29 o Ginkgo
=2

22| o HIH
At HZAZICE

EHE(22A)0kgE OS2 10002 EHS

Eol0] gheln 44| MAE FXEE 2ot TH|E ZYEH

FEEONNM 0l &
HE DHE 28~30% 0| TEHT 0 7%

= =

3'(1171) of 1t o4

E-SCREEN assay; RPE Gelive pro!irative eect} T
0|23t0f HEZESM=EIE =ol
RT-PCRE 0|83510] pS2 mRNAS| 25 ¢l ¢SS

| S5
e

HrE2A =2

LHEE A2 51

” A Z=Z7ISERMs) =20
(2004502316

Competitive binding assay: MCF-TH|Z 2] [*H-E,]
Zota2 H|uo}0] ERa9t ERBYY CisH Rlsj2s Z AL

Ojst o]

=1}
=

(Osteoblast)2] HZE A
=xa=l

=520

o ot
rok mhfrot jm

M =2 2
Ry |

WST-1 Assay: Saos-2 M| ZFE 0|2 tetrazolium salt 2|
Bt BE SEHSI E2E2 HE S4E2 HL
Alkaline phosphatase(ALP) 244 H&

=
Cr

MDG50319] o H|=3}h

2)
3)

E-SCREEN assay: RPE(Relative proliferative effect) &t &
0| 8oto] =S4 =0E =2l

ERE-luciferase assayS 8¢ ST A 28 HEE H|W
MIZAFEO o2t DNASH0| LEtE =SS MO M=AE

HES F9

90%2] &

o,

el 22 ERB full agonistd] S 2}

3_;414 7:14,}2 H].F/l-og REIRE
W Z o] ERB-luciferase E4¢] &

dzo ¥ oF
EOEE Y
%iu (13).

/H ERB ;q/q.a/\ _%
7¥shH, E2 o] of

z

o

Relative Luciferase Unit

<a¥ 3, Wdxo
CVl AEE o] &
=
2 &>

FEOEZ ERB-AALEA.
ste] ERB-"7) luciferase &4 AX

DMSO°l| =21 & 4]

>

@ MNAZE (Passiflora incarnata)

AN A AAEE T2 ABA, €75
ANzA de] AREE.

U 53] 713*—‘1 A T3 5
S AAIZE AZ9] ERE HAEA

il

19

1=
_L L

2] 2 045 um filter syringe

7Ad7] T 1Y Ezs HAAE b jle

14 =430, ECx (ug/ml) 30 olv, 125




mg/mlol A E2 tiv] ¢ >90% o] A4S YEPHS 1S (T194). ©o] A AAE]
ER full agonist¥l= AJAFSHH, | 2E=ZAY &g oz Adr] Sl theto] o ~EZZItHA 9
o2 AREE 4 S-S AAMEL

140

—
(8]
o

100

\

'S
o
L

Relative Luciferase Activity
(o)1
=}

2

0 20 40 60 80 100 120 140

Concentration (ug/ml)

F289 $E &4 ERE-FAIZA. MCETA LA AALE FEE9)
o Axel Azjetel AANBHS wHT>

2EZASEA SA Os ZAXNHY $AA DA 84 Ho}

Abgt et Al MCF-7 % AWl #heh Al3E Ishikawa AlEClA 124 2= dolA] AAE 24
Z MdZxFZS5o t)3te] ERE-luciferase AAEAS AES
NAd%x FARZ FEES AXAES 98l DMSO (125 ug/ml) o 5 39 vortexings 3+

microcentrifuge| A1 12,000 rpm, 10 &3+ YA4lEe] 23] HHE) S HS Aol A3

MCF-7 A|¥EoA Wdx &5 ZoEHR FBAFTIVIE HAE. ECsy #2 7.04 pg/mlo]™ E2
(1 nM) diH] 100% A4S 24395 o] A7= #Wdx 2359 ER full agonistd] S Hol&
IE3H ICI (ER antagonist)9} A FOIA] whd ol o3k ERu/] ZALEA o] As] AlglAe (2™
5A). o] A¥= whdz A2 A] e ERE-luciferase €/ ¢] EROll ©J3] mi = A5S HoAE
ShH | Ishikawa Aol A 2] ERE AALEA L wd % £a]&E AHZ 50 mgmlol = E2 1 nM &4 gk
o] oF 25%5 YEMHS (L¥SB). ol Wz MEo AgFAUTeAle] ER €442 partial
agonist S AJAFE

‘4

r1o
off
r N

—

T oo

L

_23_




)
o
o

o
2
o

15.0

10.0

Relative luciferase activity

5.0

0.0 _—__ | e i

DMsSO E2 E2+ICI OFl 20 OFI 50+ICI

>

g40 -

535 -

és.o -

L25

5

320

]

Z15

k]

1.0

05 - -
00 S

DMsSO E2 E2+ICI OFI50 OFI50+E2
<a¥ 5 WMdZx MZo| 93 MCF-7 ¥ Ishikawa A|E] 49 ER-ERE HAMEA. DMSO, E2
(1 nM), ICI (1 pM), ¥ d % FFE (OFL, 20 =& 50 pg/ml), Md % FE5E + ICI £+ ¥d

ZFE5E + E2 AZo] udAFEo AHEEAS. A, MCF-7 A|XEo| Ao HAALEA: B, Ishikawa
Ay

F7H 0% ERo-"I7H luciferase €3S ERa T3 Zet2m|=g o] &ate] CVIAIEA 2aks]

on, Mdx 359 MCF-7, CVI/ERa, CVI/ERB o4 ECs 7S Aulshd obg #ob 25

4 9dx 52432 BEHE BS99 ER- 73 AALZGl ¥ ECso (ug/ml)

MCEF-7 Ishikawa CVI1/ERa CVI/ERB

7.04 15.2 12.3 7.7

WA % FF 22 ERE-luciferase HAFEA] ¥ o}y 2} Estrogen-9H-8-4 MXEZUF- A1 trefoil factor
A%

2(4™ pS2)%} progesterone receptor®] HAAFE mRNA G50l A z+z} 5, 8 w) A7 &els}
)
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A) pS2 B) PR

£ 5
DMSD

DMSO E2 E2+ICI OF1 50 OF150+ICI E2+ICI OF1 50 OF1 50+1C1

LS B

-

L]
Relatinie mRNA-level

Relative P52 mRMNA -lewvel
[~

-

L=]

<a¥ 6. WAx AEO| estrogen WA AETUFER} #d| wX= &3 DMSO, E2 (1
nM) ICI (1 pM), W dx FZE (OFL 50 pg/ml), Wdx F=5 + ICI 5 HAE2FEE +
E2 o] MCF-7M3ol] A =S, 244 7F wl &S, AlX RNAE Qiagen RNeasy mini kit
= F fAAe] 2d HEE Real time-PCRE AH3F S, FAx 2d A=t

‘m' U‘L‘
i) mlm
o

5
DMSO A2 §AAYE 12 Aote] AUA ALE Arel

of gk 2AHMEY EF oA ol7] 7|EHUNE patial agonistd]. webAM, W x
e AgsAd #egt e Bggo] dEHn, o J2E=ARALW 7t
He 23489 e AFEE Fo| THEHA Fg sl F& uEh o] F 7}
gl w0 3A LA Q.

LoMdx 3389 2497 2 AR EY
2ER

A-8A B0 e ERERE-HA4 AA184

A A EFEA BER-¥A MCF-7 AXTE AMEE. Zh7be] AlEE 5x10° cells/well,
24-well plate®l] seeding . ©]w|, charcoal *2]3%t fetal bovine serum (FBS)= 333}
phenol-red V] 3 7} DMEM H|A] (©]3}, estrogen-free media)S A}-83}o] n] &,

24A17F %  ERE3-luciferase (ERE A €9 37] wWhHE 713]) ZEk2v]= (025 pg/wel)E
Lipofectamine 2000 (Invitrogen)< 3] transfection}.

o]-&
EE5 X33 A& 99 estrogen-free medias Ao A2 &
o _

ml

19 vt & H-3k oFE

T = T “‘Jo: = I
24X & FEARAAEFEES T
o o] FEE EAStE luciferase &> luciferase assay system (Promega) A|FS o] &3}o]
VICTOR3 luminometer (Perkin Elmer) 7] 718 o] g3sle I e ¥
.« 7 AR Be FEPPes F3® 76 WdxFEES ALE 17 WdziEge
FEUHE oy 129 25
Als¥s ANBEA
! Mdx T FEE
’ Wiz Y FEE 2
3 Mz A5 FEE 60% 1
4 Ndzx A FE35 60% 2
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5 MEdx A5 FE5E 70%
6 Hdx d FEE 80%

A8 A, 6 (ETFZE 80%) MENA AY 3 ERE-Luciferase &7do] &=L, 6
H AEZ (F2A9ID)S AL U A] 6712] AE-2 ERE-Luciferase &4o] vr2 o=z 1}
Bl (297)
40
35
2 30
E
e
(']
(2]
& 20
P
3 15
o
E 10
[T
= an il o oa.canonnllilaa
DM e 1o [ [ [2[2]2]373[3[4 4 4555666 7|77
SO 50 |100 200 50 100200 50 100|200/ 50 100 200| 50 |100/200 50 |100/200| 50 |100 200
|m fold to dmso|1.02,32.800.26(0.85/1.54 3.63 1.54/2.23/3.60 0.88 1.08|1.44(0.66 0.98 1.571.26/2.24 2,42 3.84/15.8(27.9/1.651.97 6.39

<aq 7. FEWH g2 7 A HIZXFEE Y MCF-7 Al XA ERERE-f AR HALE
A, MAZxFEE HFTFEE (50100200 ug/mL)ol™, FAWETFOZE E2 (1 nM), 24N
T O 2 ER Z&A2 ICI (1 pM)o] AH&5AS>

A

o_>z
e,
N

N'o

!
WA x 2259 FIEAHAES sy HEA wWdx AdES=ZE & Z narcissin,
isorhamnetin, quercetin, kaempferol®] human hematopoietic prostaglandin D synthase (HPDGs)
A ats S43

Control (DMSO)#t#} Hlalsle] HPDGs® €4S i Hlalste] 50% o]’ HPDGsS| &4& A
st =do] HPDGs Adl &35 UHel= =49,

A& A}, narcissin, quercetin, kaempferol, isorhamnetin®] control T™H] Z+Z} 31.7%, 68.1%,
51.2%, 64.1%<] HPDGsE A3 237} YEE. quercetin, kaempferol, isorhamnetin®l] 4] $-4=3t
ALY e g3 (198

1

80

68.1
70 64.1

60
51.2

% <% 8§ WMUxEZE AR narcissin,

40 . . .
317 isorhamnetin, quercetin, kaempferol 2]

HPDGs A 3] &3} (%)>

Inhibition (%)

30
20
10

0
Narcissin ~ Quercetin ~ Kaempferol Isorhamnetin
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=S|

2 S|
e MAXFEE v‘i—%} 100 mgmLE 70% eS| Fola 308 FoF 233 EHE 3 F
3,000 rpmol Al 10E-7F YA RS g
e 4Z9YS 045 mm PTFE-syringe filter® ZEE 3§+ ¥ Diode Array Detector-HPLC (Agilent
1260) = #4& 35
* HPLC ¥4 =72 ofde} 2o
el W&
Phenomenex Kinetex C-18 HPLC A
Column
(4.6 x 150, 5 um)
Phenomenex KrudKatcher Ultra HPLC
Column guard
in-LineFilter
Column temperature 40C
Mobile phase A 0.1% EEAS 233 7
0.1% X EA4Hs 23sl
Mobile phase B
oA ELFo] EE(ACN)
0 min: 20% B
. i 20 min: 40% B
Mobile phase gradient i
22 min: 20% B
25 min: 20% B
Injection volume 20 pL
Detection wavelength 360 nm
Flow rate 1 mL/min
e HPLC 4 Ay, AM=Z & FEWHoE F&5% 7 714 MAdxFEFE ol isorhamnetin®]
Bl A Q1 narcissino] TFEFo @2 FEA3FH 3714 2] flavonol (quercitin, kaempferol, isorhamnetin)
54 39 Aol F FATL FAF (179
Narcissin
DADA A, S5ig=360,16 Ref=450, 100 /
A% FH FEE
200 o
753 Isorhamnetin
160
L Quercetin Kaemplcrol
400
78 4
50 4
25 ﬁ
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200,16 Ref=480,100

DADT A, Sig

T ]

Skl

maAl

200 o
1758
150 o
1258
100 o

75

50 4

25

260,16 Ref=4G0,100

LADT A, Sig

mAL

200
175 4
150 4
125
100
75
a0 4
25 4

LADR1 A, Sig=360,16 Ref=450,100

DADT A, Sig=360 18 Ref=4G0,100

.,

mall

200 o

175 o

160 o

125

100

75 4
50
25

mALl

200

175 o

160 o

125 4

00 4

75
50
25 4
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DADA A, Sig=36015 Ref=450 100
mal il
200 o 1

1703

175

ul

150

1

125
100

78 4

50

25

T T T T
4

DAL A, Sig=360,168 Ref=450,100

A% 5 TS 80%

200 -

175

150

125

100 -]

75 o

50

25

[ I
2 a 5 ' 10 12 13 15 mi
<ad 9. F& BHol & 7 /M9 HIAZFEFE Y HPLC profile. W AxFZE FTS 70%
g g 52 $ folx 7]% 3 HPLC method= 4] &>
4) Wdx FEE AEAAY AZEHL 24 2 AFEA
e WMEAXFEE o 4 2 ARAZAES NE st el E obd e 2
ESRCR Sl 2] e 20 HS
quercetin Santa cruz sc-206089
kaempferol Sigma K0133-10MG
isorhamnetin Santa Cruz sc-202668A
narcissin ChromaDex ASB-00014201-005

o YHEEFEZLS genistein (Sigma, G6649)S A& 3,

o 7t GAAREN WHREFEZS DMSOY &35t 1000 mg/mL =58 9S Az & 20
°Cell R 73,

o Zt BAAES 77t wx 0, 5, 10, 20, 50 22 3 100 mg/mLE 50% W S0 34 &
Diode Array Detector-HPLC (Agilent 1260) = 23}

e ¥ 89S 77} 39 injection (n=3)3}1L HPLC®E #43le] A& 7 IRl Wz gk
(peak area)S WH-F =5 <l genistein®] peak area®™ Ui 3¢l area ratio® 7 #HAS ZHA]
st om AAATE BF 099 o4

o A A3 29 sample®] narcissin FHFS AU =%, 68 sample©] flavonol o] AU
E9o 1, BE sample?| narcissin®} flavonol 2] 2Fo]7} 20 % ol oA, 7712] sample &
T+ narcissin?} flavonolo] H]23%E o2 =A fHo s AE & 5 IS (Z™E10).
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Amount (ng/g dry weight)
Lable Narcissin Quercetin Kaempferol Isorhamnetin
1 HEx FE FES1 913.4 133.7 160.6 64.6
2 HEE FY FEE 2 1319.0 217.7 256.5 102.3
3 HEE P FES 60%1 917.3 171.4 256.4 112.9
4 HEEX s FEE 60% 2 824.2 135.3 187.2 89.4
5 HEX s FEE 70% 929.5 169.8 253.7 11.3
6 WAL e FEE 80% 1074.9 198.3 295.0 129.9
T AL FY FEE 80% 1224.7 177.8 212.8 85.6
<29 10. & Fyo] & 7 /MY HdxFE2E H &Y AFEH>

O 8 ATE F39 A Ad7] A% 5L AE&E 9d
g4 A&
A E AE : narcissin

oz AR, 3G ALY FF2 WIFTAH X3 F AFeA 44

: isorhamnetin, quercetin, kaempferol

2. qFFEESY 84" 2 AEEY
(1) AN=EZAFEA SAdo| thek ER/ERE-F A& AAMEA
o 7 MR g FEYRHoR F2d Y AFFEES T, ARS AFFEES
&35 AMEE A7) AdFFEES oY I TS
AlgHl s ANBEA
1 AF 74 FE= 1
2 oAF dF FEE 70% 1
3 ofF 4F FEE 70% 2
4 AF @F FEE 80%
5 ofF A5 FEFE 90%
6 oqAF FIA
7 o F A
o AFAN, 40 6 AFFEE(EHAHU)NA wle- 53 ERE-Luciferase &4 o] 3z
(L1,

=]
1=
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Relative luciferase activity

2.0

15

1.0

0.5

00 - '.'-'- i i i'
Q(DQ é\) Q'\QQ QPS:Q

0O fbg\@@@@@@ S

¥ A Vgt Vel Wyt Gt @ AT
<a¥ 11. 77 AFFEE MCF-7 A XA 9 ERERE-FAAAAGA. o FF:E59 HF
FEE (50/100 pg/mlol™, FAWETOE E2 (1 nM), SAET o2 ER 234 ICI (1
uM)7F ARE-E 5>

(2) Ad=E2AGFEA Edo sk ERB-AHA 472 AAF &4 H7}

. ER% W s x] 9= HEK293 AEFZ 5x10° cells/well, 24-well plate©l] seeding 3. o] uf,
charcoal # 2|3} fetal bovine serum (FBS)S ¥ &3}™ phenol-red 7] 7} DMEM ¥ A] (©]3},
estrogen-free media)E AF-&3ko] #) g

e ERa % ERBE wd3E ZAv= (025 pg/well)® ERE3-luciferase =221 = (0.25
ug/well)E Lipofectamine 2000 (Invitrogen)2S- o].&g].o:] co-transfectionfYL

e 1Y WY T HHE AFEHS Axo] A T 24A17F & Passive lysis buffer (Promega)

=
£ ol &3l FRAAANEFEEZS F

o o] FEFE &A% luciferase &%
VICTOR3 luminometer (Perkin Elmer) 7]7]1& ©]&3}e] 1 S 9

o APAN BE 679 AF AEH BlusdS W, 6% o F "\Egoﬂ/ﬂ =& ERa, ERB-A1 ¢
A Q1 ERE-Luciferase &4Jo] #zd (219 12).

He™

l

oL [U{Nt

% luciferase assay system (Promega) A 2FS o] 83}
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ERa-selective ERE-Luciferase Activity
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Relative luciferase activity

@\f,p :\QQW&Q :& @0 ® NQQ & \Qc) ® N@ ® :\Qo
Is) N YV 4
ERp-selective ERE-Luciferase Activity
1.6
14
1.2

Relative luciferase activity

1.0

0.8

0.6

04

02

00 iiﬁ.-iii--ii--
O 733 \(},\50()\:\@ & J\QQ"‘JSOQ,H’\QQ NGJQD‘I‘QQ & :\QQ & \QQ & @‘b

3 qr'r)/ GJ’(,) UQD« '\',\,

<aE12. 7 AFFEEY ERB-AHARJ] FAR HAAIEA. AFFE2E] AFTF5E
(50/100 pg/mL)e]™, FAHFETLOE E2 (1 nM), SAWETFOZ ER A< ICI
uM)©] AL-8-E 5>

rie

~
—_

3) &4 A% EA profile &4

e AFFEE BT 100 mgmLE 70% "2 ol 30% FoF 223 EHE I F, 3,000

mpmell A 1027F A8 E

e AZN& 045 um PTFE-syringe filter2 HEE 3 ¥ Diode Array Detector-HPLC (Agilent

el W&

Phenomenex Kinetex C-18 HPLC Z 9

(4.6 x 150, 5 pm)

Phenomenex KrudKatcher Ultra HPLC

Column guard
in-LineFilter
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ol | < (<20 I 1
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unknown peak”’} WEFSLS

i3
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R
<

(ZL™13).

ol

R

o
3

™

uze)

~X
B

DALY B, Sig=280,16 Ref=450,100

min

ohu i3 ed
Hu N

M_l m — 0o
%0 m a0 EZ
b x s
Ki- BLZEZ
%}

" sigz

i 8§ § § 8 °

280,16 Ref=450,100

DAD1 B, Sig

CEFET
<
Sl
K-
[}
52202
Looal
u,_i_ =
ol L

miny

mAll

400+

300 +

200~

100 o

280,16 Ref=4G0,100

DAD1 B, Sig
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ofu
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220,16 Ref=450,100

DAD1 B, Sig

80%

ofu
il
Ul

<
(-

(== =Rt

Q820

ot =3
7z

[

mAll

400+

200 +

200 +

00

280 16 Ref=4G0,100

DAD1 B, Sig

90%

o
o
K+
<
an

KF

PEFBE

B55°ZT

2820T

g

| ahe

miny

mal 7]

400 —

200 +

200+

100 o

Known 1

280,16 Ref=4G60,100

DAD1 B, Sig

min

mAll

300 +

200 +

100 o

280,16 Ref=480,100

DADAY B, Sig

miny

mAU 7]

400 o

200 o

200 o

100 o

9] HPLC profile. o FF=& &2

a8

HPLC method=
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T

<13913. 770 o
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_34_



Charantin Mt

z3

=

Column

FPhenomenex Kinetex C-15 HPLC ¥

(4.6 % 150, 5 pm)

Column guard

Phenomenex ErudiEatcher Ultra HPLC in-LineFilter

Column temperature

Mobile phase &

Mobilephase B

0 min: 10% B
20 min: 90% B
Mobile phasze gradient % min: 10% B
30 min: 10% B
Injectionvolume 20 mL
Detection wavelenszth 280 nm
Flowr rate 1 tul/min

7‘1X1E| Bp e

o;xﬂm £t 100 mg/mLE ?0% ofjEtE20f =0
3,000 rpmOj|M 1087 |AER|IE
o AZ S 045 mm PTFE-syringe fllteri ZE{E 3t =, Diode Array Detector-HPLC
(Agilent 1260) 2 242 o193

f

308 52 =30 24

HIT
HiT
i
e
ot

DAD1 B, SignIS0,16 Remdol, 100

Hodd

Frbst71A s AARFEFE TAAEA
isoorientin, vitexin, isovitexin®] human hematopoietic prostaglandin D synthase (HPDGs) A 3l &
IE A3

AAYH L folA 7lss HEI} FLT

A A3, orientin,
12.7%°] HPDGs&
gelg (18 14).

orientin,

isovitexine control THH] Z+z}

isoorientin, vitexin, 74,
U =4 27 dgdA

Ad & s JERen,

7.9%, 8.4%, 3.0%,
a7t gl AeR
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14

12.7

12

10

r.9 54

Inhibition (%)
()] co

=

ra

o

Orientin Isoorientin Vitexin Isovitexin
<214 NAZZFZE J A AE2 orientin, isoorientin, vitexin, isovitexin®] HPDGs

AN EH (%)>

Z2E2A EFH & A
ZJoll th3 ER/ERE-f A A HALEA]
o AFWHL QoA 7&d WEI FUI

El

AR Ba g BHol 5

&
B~
2
il
2
o
ol
ol
2
o
A
2
o,
i,

M TEYH HE
OFl (%) ASEEE 80%
BM () From China, no information available
PI(AAIZ) From ltaly, no information available

o AAE MR, oF, AALE FEES ST vER TP on, A7t EFu &S oty
Eeob 25
A8 HE OF1 | BM \ Pl O:B:P H&
yg/ml
1 50 100 50 1:2:1
2 25 100 75 1:4:3
3 75 100 25 3:4:1
4 100 50 50 2:1:1
3 100 25 75 4:1:3
6 100 75 25 4:3:1
7 50 50 100 1:1:2
8 75 25 100 3:1:4
9 25 75 100 1:3:4
o APAF, EF 0 6, 7904 7HF 53 ERE-Luciferase 40| #@=glon, iz o
AAZe W] g4l dFS MAE S L F AL (2HI1S).
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Relative luciferase activity

1 2 3 4 5 6 7 8 9
<315 WAz, AF, NAZFESE EFEY MCF-7 AXZAA9 ER-ERE 33 AALE
ZT 02 ER 4A&A¢] ICI (1 pM)o] A& US>
3k ERB-A & A0l 4 F-4x AAL &4 Ho}
23 23 ERa-A#H Al Luciferase &4do] #zEon, 3,
) %) %

RE-Luciferase &4o] #-%

Q) =EzZAFEA 2ol
o AFAI, 691
gHS ALe Lol 43 ERB-A € F
ERo ¢ ERB &4 oF 2 A AFY wjgFo] g
e 1.5 o]4°] ERB/ERa A2l v &L 1-3H A A" (2™H16). A o5 A
A o2 oFsl ERE-Luciferase B4 S RTINS, WA, Ml %, 3, ANAEFS
H-& A4 A, 2F <l ERE-Luciferase A7t 183l 6 (M Z:9F A A E=4:3:1)
o A7t 7H4 AAE.

o rlot

™

ERa-selective ERE-Luciferae Activity
90
80
70
60
50
40
30
20
10

Relative luciferase activity
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ERp-selective ERE-Luciferae Activity

16
14
12

| | I | I
1 2 3 <4 5 6 7

ERP/ERa selectivity ratio
6.5

3.9
2.9
1k 1.4
l I 0.2 02
= —
1 2 3 4 5 6

7

Relative luciferase activity
o

o N B O

ERP/ERw.

8

0.1 0.2
s— =
8 2

<3¥ 16. WX, AF, NARFEE EFEY ERB-IHHQ F3A AAE4 2 ERB/ERo

A v &, FAHNETOZE E2 (1 nM),

5>

3) AE

S 0 grelwEy B

MCF-7 A5 5x10* cells/well, 24-well platecll seeding 3+ ¥ % 43
%24 (Doxorubicin, 10 uM)= 2] &,

24 ~ 72 AZF Wk F wkls AAG & PBSE A A3

MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; 400
A7V 5 AlEw G A oF 2413 St mf AR,

GNE AAGG F AEZFo] DMSO 100 mLE F7baba oF 347k wnkgh
DMSO°l M27F §A i FHolA v MTTS] tAAIE 550 nm &3

SANETOZ ER Z3HACl ICT (1 uM)©] AH&5

ug/mL, PBS) 100 puL&

o 4.
APAA, WAz, AF, AAE EFASE MCE7 AN SH4o] Bolx Pom, ER

AFEA=M AEFTH B3 HA YEhYA] S (ZH-17).
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1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

Absorbance at 550 nm

<R Wz, 45, A7

uM), MdZz, o F AlA
MTTE A28} a>

4. AEAA AFEH 53

[ES 1~9)S MCF-7 AlXo] A& F 48 A|7F

EgE9 NEEA H7l DMSO, DOXO (Doxorubicin, 10
kel

5o

* 259 SD HE (4ZD)E FHstL 15370 AS7E =

¢ 3FHol ¥ %“\E.%: Control, E2 o], Al FE25 &£3d&E Fo, 1% F5E &%
E FowoR 9 6-8utE vt HEE Ui

o A Ao 03?'50‘:% T2 gEE AY 7| Fodde phytoestrogenol A eE Al® (Harlan
2020X Teklad Global Soy Protein-Free Extruded Rodent Diet)& s,

e 3Y F9F controlol= PBS 1 mL/kg, E2 ool comn 01101] =9l E2 3 pgkg, AFL
FEE TFEE FATo= PBSO w9 FEE EFEE FEE 250 mgkg, LEE FEE
EFE FATdE PBSOll B FEE EFE 500 mgkgs A7 FEFARE olu], HAEC]
AeTe Wl FAst] Aol Aol Fofd & A== 3

o 3R] IEFAE EuH 244 7HE S S 42 AZL 5, CO, FH oA QFEALE AR

o SFERAL AR RES BERE At Agd dAE HEI H, dheh Ae AAsa
2] FAE FAE

s AT A EE AeHA (mg)E 57 (kg= e @S ARE3h

e E2 (3 pgkg/d) Foli-2 control ol H]&te] oF 26w Ay FAIZE Frlslar, widx, ofF A
ALFEZE ETFES T3 & controli ot AFEFAIZE HS=3 5202 e (Z1E18).

o AP, Wd X, ofF AAEFEE EFES ATl A glve 2345 BAFAS
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Relative uterus wet weight
(mg/kg bw)

m

{0

RSt

—h
M

-
o

o
o]

Sy
(o))

=
S

0.0

<2d18. Wz, o F, A
T AT HAT

— %

Control BB 250 ETE 500

2228 429 Y% A=A AFFA T 39 95

Fol Aigks Fouuith AFEske] Wizt (PBS treatment group)¥ H] il

*P<0.01,

indicates significant difference.>

A 2A9 in vive AZFZFAAE F71

o =EZAA L
A Haste S THAE Blo] kA SHdlA TP oAl Al ERB ezl
ER agonistv= A& W52 &3t vln|stH, ERa-"i7) AE£52A S antagonize & T Sl

A= WA ] AEZ7| assayoll A A AEZA A S

Hog ZFgukd phytoestrogen< WA oFsl o ~EZAZAF S 7R AR, A&

AT . T’q—ﬂ}\‘]; i
E}H\Eoﬂ}\-] Z]'{SL%“NH < Jﬂ7]’°]'/v\1::
‘ﬂlbﬂf‘_ /‘1':4% AA o] ApasAd B ookd e, #A71AF (perimenopause) =, #7371 ol &

E
z2A0] bdAe H7kek] flske], OvX %HEOH A& 28 dxAEd &

E2 (0.5 ug/kg/d; Low dose group) FoIv-<
A), E2 low dose®} Wdx & & Fofatd

29 M9E AE AAE ATFARo

Al - f o E2°ﬂ ol MEFAFdo] 3t Mdxe] §5S nF}AS.
OVX AAF a3 o 6-8nte]E EFataial, 39 &<t com 01101] 59 APEAE SC F93519
AAEE 2T (me)s w7l (kg2 the @5 AHESH S

E2 (4 pg/kg/d; High dose group) T2 OVX control wol W3t ¢F 3u] F7F8Fslx, E2 (0.5

hgke/d; High dose group) M1% (500 mgkg) Folitel <, wlzitel wlske] of L2v] 27kt
s ol vlste] JoiHATEHAFE 6ol vt

A7 0607 ZAAE (2119 B).

o =
A o]
] A8 Qom, o8 2% K29 ¢ A

ol iz

TG UA A sk Aaks ol
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A) B)
1.80 | .

£ 160 . 180 .

2 5 160 -

= 1401 $ 140

® $1.20 o

22 4 66 2 s 1.20

sg- 85100 -

8 E,o.so 53,080 * s “

o =060 5 Eoe0 -

>

® 0.40 Z  0.40

iy 1

2 o020 3 020

000 +— T — T 0.00 ; ; T . —
Sham OVX OVX OVX OVX Sham PBS OVXPBS OVXE2(L) OVX ovx
PBS PBS E2(H) OFI2500FI 500 E2(L)+OF| E2(L)+OFI
250 500

<29 19. HdZ FEE9 OVX REAA AFFA &3 343 AT F AT H/
AsH] FUzts FolTutg AEsle] tZx+ (OVX-PBS treatment group) Y] ul3}S 3.
el Apo]: P<0.01, **P<0.001 indicates significant different. Significance difference against
OVX E2(L): #P<0.05>

5. A9 &A1 in vivo 85 WAL F1H R AT St WA= B AF

e AAHIES J2ERAS 9 W dF AHY JHd A8 5 F tApEEEe] el 34
ARl B3E 7HAAL s W ofyel, olo] wt AT Fod JTS vk A s
o wEbA, & A FAS T AFE A T shp] Wiy G 2 AHe sk 1en
Azl wA= a5 1#Z3H7] 9k, OVX HAE 5537t ARl (U Fo) & SIS
o WIdZ FolF (250, 500 mgke)S EF iR W] AT 1S WA e en, £3] 500 mgkg
Fola& FAA 082 Fo3 ATHAn BHE Hosw
o E3L d9 B tiiglyceride (25 AE AxE T dvh 5 F /M AR EF ot b 747
7 R 0.5 ) A dEEE
o WA, Wdx FEE] A FoE Al J2EEZ AR A AT FIHE HolF
lipid profileS NAAAZES AAFE.
50
@ 40
c
‘s 30 .
=]
5 20
]
3
- 10
T
[e]
m g + |
Sham Oil OVX Oil OVX E2 OVX OFI OVX OFl
i 250 500
(10)
<" 20. OVX RENA WAz FFE9 AFFA A& AT/l & 5. 9
Z FE=9 55709 A5 (500 mg/kg)7t & (OVX-oil treatment group)ell H]3to] 9]
sHAl AlFol HAHITES ST 5 A= *P<0.05>

41 -




E S5 9dx BAFFA 4 @7 2 EF Triglyceride 55X 9] W&},

Glucose TG
(mg/dL) (mg/dL)

Sham oil 143.6 67.4
OVX oil 171.5 93.2
OVX E2 151 47.2

OVXOFI250 ., s
(mg/kg)

OVXOFI500 ., 50.5
(mg/kg)

6. PPN FE HA

V4ol in vio R in vivo SNAS] B R bRy Wk AYW ARG Bz Fuf 27
adle] B R iy ZWAAL B, £Fe o4, SHBY A, AN &
WY MEEE Aol ALFERE HAY

E3] &4 2 orHA ZHo|Me TR A 7]Fo| B3 target product profileS 4ol o]

nl AAEEA . FIHA SR AAS In vivo A BIHARSY AdE FHE AA A RE
B A=

Mgz g o BF Ay vE () o4 ER AAEA S HAFRengE w44
S F7FH o2 AFSYH ER partial agonist 42 S WHHAD S

£3], o] & AA E5F Ishikawa Al ¥ A] o]u] ER partial agonist 42 S Ho]F o,
Wdze] A, AT A in vivoel A A A AAEHRE BHoFonw A5
Fabgol HastE 7Hd o] A A & ¢ e

webA, ol 8 in vitro R in vivo AIE WEOR dAUE AFSFYS FI FH A
ol Wiz 9 AFE AZAE7] AF SAE AASAS

Wz duf 2359k A% 98 DB
ANar o BEAe
g o Aol Enpebx o, wihd 2

- AR 59 Enl, &7

- Q)
=

(2) o=

A AFHH - AAAE 5o DBHA 250g o]}

HEo|FE 4FUR DB

- gAeY : oF
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WE i1 NAEE AR oY
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L s s o L aame; M oL

e

A e

EAEER | uy

i

HEAY | my

- BHRROV uy

AR S8 o

M Awm Eew

(D) WAz E5 F= (80 °0)
(2) A5 44 F= (80 °0)
(3) A AZ 0.5% extract (o] E]g])
|HEx =2 2% 55 N 3 |[0F 28 £2 55 AE 33 |
LA 1%} =& [AAZ =2 EL EZ §E 2%
(2= 108 water) (212 10H{ water)
[ 1%+ & X[ 24 hrs | [1xF =] 24 hrs | 1 =&
| (water)
2%} =& 22X} =&
@ hrs BX| 22) 4 hrs BX| =E) .
| | HE 5%
[ 2%} & x| 24 hrs | [ 2% & x| 24 hrs |
| =45
=3t =3t HlA~E gl
20% S~EZI 20% HAEE
Xxl=
22 Ax Ho i de 4%
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54
0 4; - 2" jon transitions m/Zz 623.0 > m/z 299.1
.45mm . ..
. - 3" ion transitions m/z 623.0 > m/z 300.3
syringe
filter o] 3}
X Z8 ¢ Sigma-aldrich F&F 08 FE 100, 50, 20, 10, 5, 2, 1 ppb¥] ZFHFFHENS HAste] 7
FAg 24
[£ 7. 9F F&E9 ‘Charantin’ £41]
d essirrr;glt?o n Sample preparation HPLC method
MeOH:Water(50:50v/v) 5ml C-18 Inertsil ODS-3
column
! column (5m particle,
Ultrasonication(15min) 4.6mmx>250mm ID)
Centrifuge(15min/3,500rpm)
! Moblie 100:2 (v/v)
o)F %% MeOH:Water(70:30v/v) 5ml phase methanol-water
Charantin l )
Ultrasonication FIOW rate 1 ml/mln
Centrifuge(Hexane 3ml)
l Injection 200 ul
Re-dissolved Chloroform:MeOH(1:1v/v) volume "
20040
l uv 204 nm
Nylon membrane filter 0.45um wavelength
[£ 8. NAZE FEE9 ‘Vitexin' £4]
Sample Sample
description | preparation HPLC method
}‘]ﬁ;g Column Capcell PAK MGII(3um, 2 x 100mm)
o B
! VOPLe | Acetonitrile/DW(0.1%Formic-acid) (30:70, v/v)
MeOH
Flow
(100mg/ml) 300 uL/min
=9 rate
! Injection
.. volume 5 ut
Sonication
RES (30sec) XCALIBUR 2.0 software
FEw ) Spray voltage : Positive 4.03 kV
Vitexin QA Transfer capillary temperature : 300 C
RN = R LN
AHFEA Sheath gas pressure : 50, Aux gas pressure : 20
/\Ll . Mass Collision energy
o
Me?)IO{SBW Condition - 126,233,318
(501‘594\7/\/) SRM mode : Positive
1
/]l - 1% ion transitions m/z 433.1 > m/z 313.2
- 2 jon transitions m/Zz 433.1 > m/z 283.2
0.45mm ) -
syringe - 3" ion transitions m/z 433.1 > ny/z 415.2
filter o3}
*F g : Sigma-aldrich %22 FE 2000,1000, 500, 200,100, 50, 20, 10, 5, 2 ppbe FTF=HHEFA
|dg st HFAe 2
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O Uz A J8E5 &8s 3y g5 HAS
1. AEER
o YFHo|xdly] AFAREH ATd ggFdd A ds Wdx oJF @ AAE F
=29 FEU 9 g2 ofdl & 19 8oks S
¥1.FE8 AE AL
g = o F Al A Z
AR Ealy Ealy o] eff &
ALE-H 9 < & <%
FEUHY ATFFE 80% ATFFE 80% FRFE
A3 Z+A - powder Z+A - powder ZEA) | powder

« 7 AJe9 2EZI (Stock solution)> dimethylsulfoxide (DMSO)ell <9l % (100
mg/ml), 13,000 rpm, 10 &3+ FAF s & 7 FS5 NS 045 mm syringe filterS o] &
sto] oiste] EEAAEES AASAS. AXE AFA DMSOY°l 02% vive dA &
L& ~25gds wjAo] FAste] Alxed A st 5.

« 17pB-estradiol (E2)E Sigma-AldrichZ%-E Jufsi o™, ICI 180,782 (ICI)= TocrisAtoll
A FufEk . ol & oFE 9] stock & A DMSOE &viE st AXEHAS.

. J1E SetE A, Aok 40 5L Sigmaol A Fulahal e

oX,

2. WoA4319] /¥ &£A| thH] ER-ERE BZ9| o8 F7 3 (Synergistic) A S HA2d
2.1 MCF-7 A| X o] A 2] Synergistic effect

o ¥ 10 whgk shE = Mo A4314 A thE Ho 4 ¢] ERE-luciferase 4 S HES)
Re. 1 AT NE A= E20l o &4 div] Hi 22%9 A4S HAFAS. w
W, WMo A14318 2000 pg/mlol A 80%71A o] BAS H o] FES (T1H23).

o WojA4319] HFA ko] 0.8 (E2 1 nM thH)Y wl, ECs8tS 475 pg/ml.

« E2+ICI (ER Z3&A)e] combination A2+ & AdFANA =&d &4 Ftol ERS v

2 S A9 nolFe AERA A
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Relative Luciferase Unit

<3 ¥ 23. MCF-7 A £ A
A& E2 1 nMo] HolFE 4%
T (ugmhE v g, ICIE ICI-182,7809] °FAF9l >

A

12

10

Y G A|

08
0.6
04
0.2
0.0

DMSO

E2 E2+ICI 100

12 g

1000 1500 2000

Wi AJ4319] ER-ERE HAEA.
T AdHd w#s

Al EZAE 9 luciferase &
= (e} =
HAF & x-F2

o M A9 7+ Fmoll M2l A (luciferase reading ) =2 ol st WA ‘3%01
HolFe= 48 nuwstd o ¥ 39 g WA AUt SHEHE HAFE A= # 99
393k (5, 4ol Frelm 1ogrol dnby & 7F (A Eo] M &hHE dAdvte . W
AAl AHZA] 500 pg/ml FEolFA EF G T S HAFow, 1000 2 2000
pg/ml FZANAM = S Fhol oF 200%Y (LH24).

E 9. NEEA L WHAA L] g T P
A 7FA @G53 A o] Al A F A A% =294 - =73 g
A T=dA  sFszodry sFFEeA9 1€ 39) gt e
(mg/ml) g4 & a9 AR 29 32E+19)
100 466.49 364.37 (102.13) (0.22)
500 460.05 619.20 159.15 0.35
1000 423.32 871.13 447.81 1.06
1500 653.35 1043.81 390.46 0.60
2000 553.48 1199.42 645.94 1.17
o AEAHOE WoIA4314 A= MCF-7 A|3Eo|A] ER-ERE HANE/AdolA W S4adsE o
Bl
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Additive vs. Synergy
1.4

1.z

1.0
0.8
0.6
0.4
0.2
0.0

. 1000 1500 2000
(0.2)

Synergistic/ADditive Ratio

S S WEWE LA A AF SEAA DA el 0ol8 F, B4

2.2 ERa-A ¥ % ¢l ER-ERE &4 ¢] Synergistic effect

o 310 o wep E B W Al43148 4 o] thgeE F = A ©] ERE-luciferase €4S ERo T
S Eolx oz wdstE HEK293A EolH AESAS. 2 A3 /8 A= B0l 93 &4
ohul A 36%2] B4 (AIAIE 250 pgmhS B FAG. W, WoA431E 1500 pg/mlo] A
70%74 9] & HAFAS (FLH25).

o WoA4319] HpdA ko] 0.7 (E2 1 nM tu)Y wl, ECso@ S 125 ug/mlY.

« E2+ICI (ER Z3& A2 combination g ¥ AgA M &8 &4 go] ERS W= &
= AYS RoFE AREA FAF

201 A

12
1.0

0.8 T T

0.6

04

0.2 A

Realtive Luciferase Unit

00 -
DMSO EZ E2+ICI 100 500 1000 1500 2000

<19 25. ERaE AgH o= LdH3E HEK293 AHEoA W A4319] ER-ERE FHALE

A, A D EAE luciferase AL E2 1 nMo] HoFE A4S 12 AEHS & AgFel

FHe HoAFa g x-%9 £AE FE (umhE 9ud ICIE ICI-182,7802] kAl >

wolAl431e] EAETD A4 MCETAEFNAS Agol st FAg

A

hl b
o g BAY S ofdl X 102 ME 4aAe 7 sxddAel &4 (luciferase reading 3h)3
Lo Fo sidets WA Fo] o g FHEAE AN AFRE HoFa 9l




. WAl A Al 1500 B 2000 pg/ml FEANA = SAFgEe] oF 200%9).

£ 10. HE2A R YA &9 ERa-AEHHQ] A g & Bl

A 7HA @54 2 A e A] A A 7% =29 - 78k gyl
AR F=FA AFeoAeg HAFFENAY 19 39) g4 v &
(mg/ml) %iéﬁ 3t 4% 29) 348+ 9)
a<e)

100 8282.3 5899.26 (2383.0) (0.29)
500 11035.7 10339.17 (696.5) (0.06)
1000 11760.8 11124.18 (636.6) (0.05)
1500 11941.7 14652.15 2710.4 0.23
2000 127703 14812.28 2041.9 0.16

. AZAH o7 MoA43142AE ERo-AEAQ ER-ERE HALEA A 1% A A 457
£ e

2.3 ERB-A &) H 2l ER-ERE &4 9] Synergistic effect
11 o weh 78 L woiAg31hAe thgdt Fiol A2l ERE-luciferase 243 ERP
45 Sol¥qox Bdshs HEK293A XA HESIAS. L A3 7 Al E29 o9 &
d th¥] DMSO A A BT FofnstA 3 A& Hol= A97F HolA ads.
W] Al4312 2000 pg/mlol A 50%7FA o] &S HoFUS (T1H26).
o WojA4318] FHfEAdgkol 0.5 (E2 1 nM tHH)Y o), ECso%k2 474 ug/mld.
e E2+ICI (ER Z&A))°] combination 2l & HA@A AN =&H &4 Ftol ERS wiZ/l=E 3

= AYE BT AREEA FHE

HHOJ Al

-
e 3t

an

A

>

12

1.0

08

0.6

04

02 -

Relative Luciferase Unit

00 -

DMSO E2  E2+ICI 100 500 1000 1500 2000

<329 26. ERBE HEz o2 WUP3E HEK293 Al ¥4 o A431¢] ER-ERE HALE
A EAEY luciferase 42> E2 1 nMo] HoFE A4S 12 AYES T Agigel

#He HolFa S x50 £AE FE (ugm)E 9vd ICIE ICI-182,7802] k=14l >

/\6] .
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o ERB-AE Al Relo A wlojAl4319] a3 AGA] MCE-TAIEFolAe] Al et FAS
o EASAS. ofd & = M 2Ae 7} FxdAe &4 (luciferase reading #k)Z
o] gell aigats WMol Al o7

2
ol o0 DU FHEAE ALG AAE wolTx 3
Tl A e F7gkel oF 20%% (L¥27).

F 1L AEEA R WA A ERG-HEHA &Y g F vu

@53 2 A . =
A7+ S oF WA A = _ o 7z O
NE sxgA  FGEFILS  gurcage ST LS - dog e
(mg/ml) ag) 4% 29 = BE+19)
100 203288.63 51086.12 (152202.5) (0.75)
500 223268.36 79405.76 (143862.6) (0.64)
1000 232314.13 82503.16 (149811.0) (0.64)
1500 234153.82 103264.12 (130889.7) (0.56)
2000 113728.17 135723.24 21995.1 0.19
o AEHow wWolA43]AAE ERB-AE A<l ER-ERE FALEA A 1s%e A FZEH)S
JER
Additive VS. Synergistic in HEK-ERax & 8
0.4
9
5 02
]
£ 00 +—
-
% (0.2) ~ 2000 B ER alpha
2 04 ® ER beta
o
[7]
<
>
(%]

(0.8)
7t Axjo| B L HHOA|431 S £ (ug/ml)

<29 27. HEK2934 £ o] 4 ERo ®E ERB-A 8% 2l ERE-ERE AALEAJ o] &
Zt 329 oA =29 FZEF. % 107 119 v&3S 2383 AY. 9
ol A w7t x-F9] 001 =, e AT A9 FHEA vk ddEh v
7V AgE AR Sttty ddEs>
3. WAl EFEY AE &AA gH] AEE
o 3 1o AT AAS v s 9 TFLAAE A4S HEAY AMEFEIAA

AE54e AES A=
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HiOJA] MTT (ERo)

12

£

£ 10

T3]

® 06

@

]

2 o

g o

% 00 . . .

0

= 0 500 1000 1500 2000

AEEE 5% (ug/ml)
MN==ZM MTT (ERo HEK293 cells)

12 - —— Ly k&
£ 10 o
c
P TAAZE
& o8 ——ujo]A|
@ 06
<L
2 04
=
& 02

00

0 500 1000 1500 2000

AlEEdE S (ug/ml)

<929, 95 9 EF £A9 ERa-A g A< HEK293A Eo tldt =4, HEK293 AlE
Z] O

A2l stal 24417 & AES] HolgdE FEE MTT dyes ol§3te] 743}

2.3 ERB-A €< HEK293 A XFo] thdt 249 AEEA 2

olF Az AF FE-E #A AT qlol oF 30%°] AEFFo] AFEHAS

(ZL™30B). ©]= MCF-7 A% % ERa-HEK293 Al Zo]A A#=A vepd AELZFA o

Al e AAbERIL A5

Wz g Mol Al At A5

(LH30A, D). W, A AIZS] A9 AF oA A3
5

(LE300). A Aol b AR e AE5dS HolFA okas fAetstd Al

L
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“HO{A] MTT (ERB)
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M=EZ==M MTT (ERB_ HEK293 cells)
14 D
0 10 AlA =
by ——EH O] A|
® o038
@ , L 4
< 06
@
.2
£ 04
T
€ 02
0.0

0 500 1000 1500 2000
ANEEEsE (ug/ml)

<ad 30. @5 2 S 249 ERB-HHZ < HEK293A ¥ g ZA4. HEK293 Al

of Ald=4dS Aelstal 2443 F AlE e o= AEE MTT dyes ©]-&3te] S48t

96>
« B AY ARERY F ATFAWA B FA Mol dEAE F/t ATE
a4 wEor @ 29,

o A A NEF (VK2/E6E7)S] A A Q] wloF

A ANEFEA VK2/E6E7 A E2FE 2S5 A S 8.5X10° cells/well, ¢ 100 dish
of seeding¥. olw], charcoal®2|ld 10% fetal bovine serum (FBS)& 233}m
phenol—red w|% 7} DMEM #j x| (°]3}, estrogen—free media)E A}-&3}od wjkg. DMEM
uj X o = keratinocyte serum—free medium (KSFM), bovine pituitary extract (BPE),
epidermal growth factor (EGF), calcium chloride, gentamycine®} %< supplement”} 3%
el e AMEF= 5% CO7F E3E A sle A EuF7]ell A weFslo] A,

D24 ~ 72 A7 wek F wjekd & A A & DPBSE A A & wixE mAE F.

DA S aA ‘H T F 24~72A17F Wik & AE FAL S8l MR ¢ 100 dishell AlE9]

L

t’l
-‘%13} e HJ”dii AL A wieks & F A e 2R

_55_




o W7 F APET} EolX llc— WRGAZF(T24)3 FLGAIZF(SKOV3) HR AL vl &F
DA EF el A Lok A A A ek e Al EF T24 A EFE AR 10%
fetal bovine serum (FB )2 ¥3%35l phenol—red 7| A7} RPMI-16408) x| & A}-&35}o] uj
3 AMEFE 5% CO7F 27 o ods A Eufek7]ol A wlk=lo] A
D24 ~ 72 A7 vk 5 wjekd S A A5tal DPBSE A AT F wiA S wAls .
DR E mAS] = FHoll 24~72A17F vk T ME FAE ] AMEE ¢ 100 dishel] AlE
o] thE oo wjoFgh.

D glsh e wWHoz AL A MU o Fe PR wepES Hug

o A|E7|VF S W ety Ht
AEE o 50000/well®] T E 96—well plate°ﬂ seedin 3 ¥ 24A17F & DMSO

(<0.5%), sorafenib (100 nM), DMSQe°ll %2l FREZA/AAF (FLFEE, 42> 55 ¥
9])S njefo oﬂ A 7} 8k,
224 A)7F whekst F wjekN S Al AT & MTT (0.4 g/ml, PBS) 40 mlE #H7}g 5 A zuj

oF 7)ol A <k *l?& ot wl kAl .
D EHe A AG F A EZ DMSO 100 mlE H7}stxz oF 3087 wHbgk,
7} =

B A2 Holx v MTTY tAA S 565 nm S3 5=

: DMSOell Al 2 =X 5lo] ekt
DA A AIEF VK2/EGE7eI4] MTT dyes o]&3h assay® 24417F Aelel] tiet Al x5A gz

9} #7 = w7} Zolx|= upstol N EF T24oA] AELEAS HEFY

r.uo

VEZ/EBGE7_DMSO

5

100 200

o7

1]

[LE
1]
1]

| “ ‘\ “ ‘\
0

VH OO 25

<a¥g 31. EZFEE9 AXFHdad >
*DMSO, Control, &3 335 (1~200 mg/ml), VK2/E6E7 Ao A3 F 24 A7k 3o A=A

s

1=
b

=]

Absorbance at 565nm

4. WAz, AF, ANAR 4 FEE 3F £ H9A4319 T E3 ER-ERE AA &4 1

o 7k 249 = °]£4 ER-ERE AAMEAS 1#3e7] 98kl MCF-7 ¥ HEK (ERa %
ERB wruld @ A Z=wh)A|EFo A A Y

e ANPEA FEE 10 ~ 1000 pg/mlES AFE3H

o AXW AAEAL DMSO HE TS 1.022 YISl fold=2A Azt

o
=]
r (
_O|L
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T24_DMSO

09 -
0.8 A
0.7 A
0.6 A
0.5 A
0.4 A
0.3 A
0.2 A

Absorbance at 565nm

con 1 25 5 10 20 50 100 200 500

<:L‘“fl 32. BFEE AxS5Had >
*DMSO, Control, 3 #%% (1~200 mg/mD), T24 AL A& F 24 AzF Fo A=

do

4.1 MCF-7 Al ¥ A9 Fx2 &% ER-ERE AAL&A 13

o Mz gl AF o5 AHYA HA FETAA FoT vk AAEA S HolA ok
HEA AAIZE O] A 100 pg/mlo] WE FRolA oF 15 WivF He A4S
1000 pg/mioll Al 3ufe] &AS Bmol= (Z1E33).

o WolA4319] AHE A 100 pg/mlo] HiE FEolARE AAEAS A ,
F5¢1 1000 pg/ml oA 42 —"@“é% HAFIE. ol BE ARE 59 12T
o, 71 =& 4L HolFE A

e FX 500 2 1000 pg/mloll A Hﬂow43191 FsEHR7F FElo] wEE.

10 50 100 500 1000

F=EE 55 (ng/mi)

29 33 95 % EF 249 MCR7 AXANA Y SRR ANEA. 29 B
o 9ol 715 et gom, ¥ AP U A 24 BF 5Y FEES ST Ad>

32 718 23¢9 ERo-AE A Exo&A 0 HAEA

e ERa o8 ZotAw =Z transfectionr] 71 HEK AMEFo)A 2 2419 ERo-A e # ¢l HAALE
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A BEIIAS.

* MCF-7 AlEFo A2 Ayt FASHA Mdx 9L ofF a5 YA ol wak dAEA]
S HolA e (234, FEG wE AL uF L ofF (1000 pg/ml)ell A HALERA o]
712] ER antagonist 2] ¢} H]S5:3 =07 Wolx] o]z o] o]F9] ER antagonist A2 uj
TR 22004 wolW AEEA wWEAX F7b ngo] WA

o AAZE W WoIA4319] A 500 pg/mlolde] FIolA 2.5u] ool HALEAS Ko,
A Al MCF-7 MEFoA ] Aol fAlstA WMolA4319] &Ado] A AlE o SRt -4
S HojE. 53] 1000 pg/mlol A Mo AJ4318 4u)e} A AIEZE 3ufjo] XS HolFE.

4.5

4.0
a5
=
g 30 \I STTIEES
% 2.5 ok ‘ o=
3 20 ' | AAR
;_E 15 - 5 1 { I
& 1.0 3 ’_\1 Bl 3 ‘

0.0 :

10 50 100 500 1000
FEE SE (ng/ml)

<19 4. 35 2 EF 2A9 ERe-AHFQ %EO =7 AAGA. A3 e 9o
713 vhep gow, & AP vl 7HA a4 BF v sEE AT 2>

BE 500 D 1000 pg/mio] A WA N 4310) A5 EFH7} Faio] BH,

33 /18 2749 ER-HEHA FEEHA AAEA

e ERP ¥3d ZZAU|=E transfectionA] 71 HEK A XEFoA] Z+ 4x1e] ERB-AEg =20 2
At S BEEE =
o AAZEe A 500 g/mlo]/ﬂ-g] EwoA 1.5 u) o 1—9] AN S Bl U gE
<) o

g A wolA @ow, ofFe] §- MCF-7°]4 ERa-HEK Al 3o

MAE dargds Eoi—rﬂb % Ske ((L9E35).

mlo]”oﬂ’ﬂ frojdutst dAISAA S BoFom, 11 o]t

S HolX g2 ASF Hol maximum efficacy #= HAF
]Zifli }\]_E =

100 pg/mioll A o] Al4310] B F A7 FF8lo] #ag

\
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2.5

= 2.0 TL'"
@ l |
E 1.5 i L | CEUEES
[
2
= [ ] =
w 1.0 - vy = L - AlHZ
=
z e | = 50i
© 0.5 I : |

0.0 : al i : ! ! i

10 50

FEES E(}lg/ml)
<3y 35 9% L EF £A49 ERGAGAY FEJEH AABH. 48 e 90

=
e vhsh gor], B AL Wl 4 A4 BF BY FEE A4S AY>

pud

e TEAYV|AEFAHI: SMWU-TIACUC-1612-040

o 1497 mASSD AE (FZHE st Alo]Ae] ouAE 1ntEle] A& HE 10
]y Yol 1737 87| e &

o 219¥ WAL YWEE Control (PBSFOI), E2 Folt, WA431FE2E Folo (4

25, 50, 100, 250, 500 mgkg Fol) &2 + 5-7ve] 7} H =S U,
o HAPAI dFES FA FEE phytoestrogenol AstE ALE (Harlan 2020X Teklad
Global Soy Protein-Free Extruded Rodent Diet)E 3

(=}

e 3% &9l Controlioll:= PBS 1 mlkg, E2 —roﬂ?fﬂ]*— corn oildl =<1 E2 3 pgkg, W
A31FE= Fowells PBSel =<l MojAl FEE 25, 50, 100, 250, 500 mgkgs “H7F
T = 7o

9 5k=AF (S.C. injection)$tt). olw], AES] AFS WY FAH3I] Ao Aol

Z}%J —rﬂ]é 243
o AFFAAEE AFEA (mg)S EFA (ko2 Wi S AREE
e 347 FstFol § AgFR/ATEY] Fdats FoATutk AFEEe] tixat (Control;
PBSFo] )3} ] algh
* E2 (3 ugkg/d) Folf2 Controlzoll H|ske] A F-A7F F 1.48u] S7kek. Mol F&
& (25, 50, 100, 250, 500 mg/kg/d) o2 Control> tH] AFg-FA 7} 0.849] = Control< 2}
H] 528k A, A, NoA FEELS BE Fo ST AF5AS UE

TFTo
WA fes

N _IIN

o
H o
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20

S
E_ 15
= T
L=
B>
55
Z2 10 -
]
=3
)
Em
% 0.5 -
0.0 | T T T T T T 1
Control B2 wHOjA| WHOJA| HHOJA] HHOJA| HHOiA|
25 50 100 250 500
<a¥ 36. AR FEE s REAqAN ATFAEF, s dE AFELS 347
alFEd s T 550 (FE AEste] 1 FAES =A3. Control: PBS ¥+, E2: B2 &
A, NAXNPBIFEE FATL. N 9] A= mgkg G99 FAEHS g >
O OVX 58 2498 383 HAH3q7] NH 8%
<F37]13% 1 KCL 7] #ollA 3>
VOEAYE AYEEA dER oF 2 AAZ EIES G4 AHE HE FEEZI 4F HbE AT
Foistas o el 27 A7) (Aol 7)) A $sE RAFSHY] ste] 2 AldEs AA
3 8FHY HYEA HAE2E AE F F 99U FHEIVIE Fu APEEAES 50, 150 2
450mg/kg SO RE AP TE AAS A 2T vlmsd S, 4 F HEEFolo o A
2, YA, AsHst, SHE, AAssty A, HAlE A B 54, €% NO, eNOS 2
2% 24 AF 2AW p—Akt, p—ERK 24 &8 2 Ar|5= 2 A3
1) dHbFA 2 A&
— AY7|ZE Tk BE FoATolA AHEE U Boldk dubSAS IEE A oksks
2) AFst
- AFEAZZEY, AFEA FoATNA AR Fod A A k=
3) YAy stetA At
— o ststs AxAAD A|FEA FolFo| A ALP (alkaline phosphatase) X7} 234 &=
ol wlsle] FASA 2 FeolsiA F7HgE (P<0.01). ALP FAl= FA4 HAdA 2FA L
AT E wdsle dEAH] AR F oshHER xIAEes 7129 YA Fo1As)
(mineralization)ol] F% &S5 ¢ T3 A|FEA FofFoA HDL—-cholesterole| 57l3l= A3
< 24 ole Y] A Af A4 =2 Witz FAAA, LDL—cholesterol& 71417
I HDL-cholesterol& Z&Al7lo 2z AdAA3s SI7HA7) & 712& By
B—estradiol 7o ZF° FAAWS] A FA5A Stk AS A & & Udw FE EF
=2 AFAIZ 2FA 23518 #FHAste AEFS e T 5 dds.
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_ . OVX + | OVX + | OVX + | OVX + 17

A2 &5 Negative OVX . , .
Low Mid Hight B—estradiol

ALP (IU/L) 208 + 58 197 + 43 245: £ 41 | 265« £ 43 | 301« + 30 | 144 + 52
IP (mg/dl) 6.9 + 0.8 6.9 + 0.3 6.9 £ 0.5 7.0 £ 05 7.3 + 0.4 6.4 £ 0.8
TG (mg/dl) 36 + 18 37 + 13 30 £ 12 28 £ 5 28 + 7 64 + 22
HDL 24 + 3 22 + 4 25 + 3 24 + 2 24 + 3 29 + 3
LDL 3+ 1 3+ 1 4+ 2 3+ 1 4+ 1 4+ 1

4) HAAALEA
ZE el Serotonin®  Norepinephrine Z& 723, 150 mg/kg/day FodolA]
Norepinephrine”} 5 7}st= A &S 2 9.

_ ) OVX + | OVX + | OVX + | OVX + 17

A} & Negative OvVX ) ) .
Low Mid Hight B—estradiol

Serotonin 305.55 £ 352.16 £ 325.18 £ 331.59 £ 367.82 £ 307.71 £
(ng/mL) 86.47 65.04 106.24 98.77 56.31 42.73
Norepinephrine | 457.15 % 458.08 £ 1425.37 £ 461.76 £ 517.47 £ 594.38 +£
(pg/mL) 90.53 57.20 179.13 42.73 99.26 91.32
5) €% NO % eNOS A
— d%5 NO % eNOS &4 A3}, AdEA FoATA SAHR FoJgt Aates 2= A o

6) 8% 28 =7
— &% E2 (estradiol), FSH (follicle stimulating hormone), LH (luteinizing hormone)Z&% 73},
A EA BEoFor] EAESAo T Fog A= A e

7) A= =AW p—Akt, p—ERK &4 FH
— A= ZAY p—Akt, p—ERK &4 &4 Z3, AldEH FoldolA p—Akt, p—ERK A =7}
S w9,

8) B715% &4
- A7 54 23, 50 B 150 mg/kg/day FolToll M AFo] AT TEFAE A o
2o Blate] EASIA o7 K514 =718 (P<0.05).

* B 23E ez ¥ AW A4 ¥4 YE FE @%@ﬂ Bz, 4F o A
AZ £ 45 W ATRAANE W 2ZHAE A E AP 53 8 3] 4
37 B9 EATAoR FAdn, AURABY DA Belshe HDLcholeserl 7,
Norepinephrine =5 % 23 <] Akt, ERK 1413} &0l S7hete APl BZHANE. A,
W%, 4F B AR EFEL 27 AW (140197) SHL] Ve Egol He A
o= #od.

_4_,

rxz °"

O c2EzA F8A HEL B4 858 7IAe FEEL AAE AR
o MEA A
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AWt $2 Q70 A4 A5t e peuY

A D2016070375 &
q4 A4 A A
24 BAX/ATNARERFRE t SR |
LAY {(Hura 1]
gstel | | A ST NRE 152 YFUwEd
48 [end
AZWE [ axagd Jaieor0s
e R | ZAgFds | paoteorosrs
Ao 8 AT ) A9 Ao e payr e g g By
AQeE k-5 AAraga
Diazinon(ng/ke) s des
DDT(mg/kg) 3% A&
Dicofol (mg/kg) 23E 485
Dictlorvos(mg/kg) #d& HEw
Meathion(mg/ke) e 144
Het HionyT (ng/Kg) BEE ZeA
et hoxyfenozi de mg/kg) 228 Ze
Hethidathion(ng/kg) e oEE
Bascalic(ng/ke) BYE 2oy
BHC (ng/kg) HE aes
Bifenthr in(ug/kg) e i+
Cypermethr in(mg/kg) RHE HEE
Cyprocini {(mg/kg) e i
Cyhalothrin(ng/kg) 23y U
Acetaniprid(mg/kg) 4% Zax
Azoxystrobin(ag/ie) #3% AL R
Atrazine(ng/kg) dE qas
Ethion(ng/kg) H4E 35
Endosul tan(ng/kg) #4& %l%f
Imazalil{ng/ke) & AE5
Isoprothiolanc(ng/kg) ¥HE HEs
Iprodione(mng/ke) 3E v
Carbary! (ng/kg) A& 24
Carbofuran(mg/ke) A% e
Captan(re/kg) & Vg4
Astzk 42 A7 FAeAGT FAE e 2aUy, 2R 2 AR A Y
NEyE 2% AAraad
Hang/kg) 0.0286ng/kg Rl
A= F(og/ke) 0.0146mg/kg FojA
258 ne/ig) ede =%
FH] & (mg/kg) 0.02050g/kg Falal

2016d 79 129

TFsHEdT A

CHESUZZALABYSY Hd LB

bttp:/ /v kbsire.kr Aoy

=)
(031)628-0400-1

A & 9948 8 8

Adgx A Angga
ozene(ms/ig) e 444

Chiorothalons | (ng/ke) PErs N TS
Chiorayrifostng/ke) 28 g+
Chtorpyeifos-methy(og/ke) 3 q8%
Chior fenapyr (ng/kg) T 4ee
Tolclofos-nethy (ng/kg) w4 e
[Trtadinefon(mg/ke) Ry ErEs
{1 i2zophos (ng/kg) A% e
T+ £ luni2o1e g/ k) Py [
TriTumuron(og/kg) Y i e
Thi anethoxan (ag/kg) g8 e
Parathion(ng/ke) TS Q8+
Parsthion-net 1 (ng/he) s FTe
Pacobutrazo] (ng/kg) 23e e
Peraethrin(ng/kg) ¥HE HEF
Fenar inol (ne/kg) 3% FIres
Fenitrothion(ng/ke) & Hes

Fenvalerate(ng/ke) ETY 485 |
Phenthoate(ng/ks) dz a4
Fenpropatrin(ng/ke) 132 485
[Fenteranid(ag/i) 0 L)
PLosmet (mg/kg) dE Y8+
Procyni done(mg/kg) E ik e
Prochloraz(ng/kg) 2k Age
Proferofos(ag/ke) ax de%
F Lubendianide ng/kg) FETS e

Fluferoruron(ag/ie) ¥ 24y |
Prrsclostrobintag/kg) | w32 PEE
Pyrinethani | (ng/kg) HE ZH4
Pirinicarb(ng/kg) E3s 2AEg
Piriniphos-ncthy  (ng/kg) T frey
Fludiovoni | (mg/kg) Lk Gk
Dinethoate(ng/kg) e PETS
AFE ) 230/¢ BEE)

47T 5 | o
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O 929 FFIYE AA HAA

2Bt AMNEAAAM

Cwaue £ 2:2016-000015-2 Baps 2 2120 16-000015
= HHU X @R R BHI) AR Uszng
= (Fe=a0 HET E
4 QIR | 2T pEal BAE W 1150 EZ2U028EL RIS
UsEA M= 20164025 188

0 gass, ae
EFaMz

LR TR - A

8) BAHAEE
4 LER
10} 2

=2
383
84,47 5/ 1003 =

HE91 8 ()

cal

.59 no/ 1000 -
2.8 % -
izs -

2006 & o2 A

THetgol BEH0ILAHHT
w10 ra KT

BE EHA NS SES 1686-18(13)

DBA-FED-FG15-16 Fay D54-RS0-6333

) 760-580

i

(]

WSYS © 12VC-PHAT-M2ER-3060-7X2B8
wzes 12VC-PHAT-M2ER-3060-7X28
Z(AZRILS) =
AZ(MEFHIES) ESHZEELA sz = AT 2 HENE
dg(yoy) MEFA(YoIHS) No. HENEY F= 45Y HH & HI 8 (%)
a0 |EXE 19824 058 072 —
ga¢0l == HEMQ' 1 JIETIBE [ UUEFS AZEY ] 50%
BY=C BTA BT 2HS02 3 ECEE]| 2 JIEDIBE (0F5E AZEY ) 37.5%
2y(82) 3 NHEZSE (2] 12.5%
(F)uE-0zo)
EEEY
EST
BH=C BFA HRT Y0 39 -
sEe= ULAE T= AAISHEY FEZ HYY AT
ABo R JIEBE lgg§iﬁi |200404|508\
nEeg oA BEEY
PRYY Y EIME (AAZE L D20&E RS LM AsS R0 SASHUAM. AL £= NH(LHSPE)SE
REIE HELZLE 2408
SEO I
PEET
SE I
peed |mzeow
gy o I LIS PE X0 UE EAS S HI CIYER oA TR0/ ZFHES
zney 5000, 1kg, 2kg. 3kg. 5kg. 10kg, 20kg, 30kg, 40kg &
E =84 Ee
DEB-HAY AF My o
] [ ol [otu2 [OlaHg a8
JIEH

TAEPMY, HITEM5E Y

22 Y AMIE MASZHNE0 T2t AS(ABHINES) ESHE MES

2BDELICH
20164 128 122
200 2X4
SFSX FFNE A
|§5E1@§| 20040415081-311
[ #ess | =xasasezan CEE [ seizn [eotew 12w r2e |
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O AAE 93AHe 53 A &8 9 55

o A BE R 5F FEE AT dAAREA

R i

— % 649 (5 789 ] WAL Frejstel 2aed Fiafell A 10% o] 22, 68% ] tiAbAbvte] 24
Ak Ak 4mo] skl 2F 6479 tiAbAbRte] d7E A Wet

=

Wtel A=A 43 fu A
)
23z A 2EAt

- % 10% (A —2beA ol 5%, 22 FAA WA obd 15%)

D 3RS 2Eka)

3 19, f/u loss: 19)

Hr
N
N
ng
o
)

- '6‘ 4U§ (/‘}'TF - %0] J;(‘E‘ %)\o]'ﬂuo,

AR7IES o5 25

(1) gk 45A4] o]ake] oA

(2) Hestradiol' s =7+30 pg/mL vl|vte]m 4 FSHE =7} 30 mIU/mL o]kl A

(3) 12707 AAel 747 52 A3 EAES WA A &2 45 d2HAE F6
F7F ek o4,

(4) Kupperman#| &4 7F 204 oAl =& A

(5) & Al AHORE Folg A

- A¥ iRl
AR APH(IAF T2 SlohE AF HAAA 12 57 Fopahsl e
s AAT 19138, 133

o oA AdFlow

2 Al A A RoFEe Bge A PReleh £obehgl .

(1) 1A v

= A RS JAAE AAL FLA ool Al E S ow, TP A AwEeA FHE, 7| 2R, AAF
2d, A E ) YA A E A A AL Kupperman A 734}, & A< x4 (vaginal maturation index,
VMDD HARE 2133

(2) 27 W

T RS A MA BT A Al HAabEo] 2 A AAVIE gk S-S o ®

Al .

— WEofES st A A AlEE Awsh

(3) 3 A Wt E A3} el

— AR e AE A6 FF AldE e AAASE, AA AL o] R FHel, £k ke
Al g3k,

o TE FE/YA HAE U FFHAHY
(1) Kupperman Index

— Kupperman A%+ 9t#
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st 72t 54 = (04), w1 A), 2&(24), Ad@ )=

3
o, AAIRIE 240 TFEA, v A= 1AL A

— Kupperman index #H7}AHE 27 ¢
Al F3kA /%A Blinding sk &%

x 270 PAAEe] dAEE CCC (corcondance correlation coefficient) 2 2215}% 2.

(2) A A5 x|4=(Vaginal maturation index)

- A AR AAHVMD = Aol A4 A= A Abg] H3EE 5 parabasal cell, intermediate cell,
superficial cell Eo] AAeh= v|ES A3} she Woz 2 AXLE AT 2 A5 Ase A7
ol acte AeR dHA e, A A5 AF4E FI b
A WH3tE ABs & £ 9l (VMI = 0.2x percent parabasal cells 0.6x percent intermediate
cells 1.0 percent superficial cells, Fertil Steril2007;88:530-2)

sk 23 AEAAA AHE AP AkRel A

O_L, ==

o el A T g 9l A

(3) 712 224b 2 A4 A
— oAl wholst g 4

(beat/min) & 7AHg

i
Ao

b9}

A= A (kg), A3 (em), AR F= € (mmHg), A2(C), Mt

¢

N

(4) A3 HArH(Laboratory test)

- AA ke EdsAbe E3 (WBCper mm3), AE7(RBCper mm3), FEZFZH
(Hemoglobin,g/dL), Aste-drl= &% (Glucose,mg/dL), o}~ 2E A ~H 2 ofn|x7] A
o| &4 aspartate transaminase (AST,U/L), &#ld o}m|’zr] Hol&4 alanine transaminase
(ALT,U/L), 48} (Triglyceride,mg/dL), £ ~8E (Total Cholesterolmg/dL), 14 % x|l
Fd2~HE (HDLmg/dL), AHEZAwZ#H A8 E (LDLmg/dL), =Z#|oleld  (Creatinine,mg/dL)
= A

— 95 A" HAAE C-RESAE (CRP)H A8 T FAAEE (ESR)HANE Al

— 32 AR o ~Egtr](E2,pg/mL)o] A

2) Kupperman Index % AA A4
- 12F B¢ A% o4A+e] Kupperman Index &F A A& &=l EHOPOQI 2 A]X_mﬂ Jj‘?_f PR
okzk ZAzk FHulzke gcokslel AA|stm, AHH 5 N

M= L0

=
Mann—Whitney U test 2|2 Fisher's exact test 2 =%

ik Alglore] Bgepe ST Beb £oEE Folalof sk ARl e Ax H

=
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HH 222 (No.of actual drug administered) #

E 50t 5= 22F(No.of expected drug taken) =

<29 39. EoF 2% (Drug Compliance(%))¢] A& H9h>

o

E

¢ Eolalof she Su= 190 oF B oJaAFEelotE A4 x Fod|2

# ARG A 35

H= (Title)
YA - HEF o AS

(Investigational Product Receipt)

IRB S A7 2| oA Mg Axt
SCHBC angistn ink-/El] AHsolat ZEf 3|
2016-12-022-002 ERED

HEY HEx OfF AAR =8 FEE £t Y

zychel 270 CAP/BOTTLE

2= desg

o1 68 BOTTLE

LOT NO. s8I o

170329 2019.04.11 68 BOTTLE

YHAEE MBS o7[et Z0| o=/ %

0174 ¥

oAzt Q%

B
i

CEEC U ELE

B
#
#
rat
o
2
e
3]
Hr
rat
0F
o

o dAbAY AT A3
Yikale R 7)E B4 (E13)

R4
é
S
2
2
ox
>
fr
(@)
oo
o
|o
fu
>
flo o

o7 £ F7He 938k fo| 7 Ve (p<0.033).

T (3478) 3} #loFw (347 ) ol AA| i AdAbe] Hdd®2 57.7
57.4 + 4.940]m ofe 57.9 + 4.7AE w]xsHA o}

=
Bl 7)o A AdTe AL HF 1529 £ 5.9cme] 91k Fe A9 155.8 £ 4.9cm

S (BMD s 5 T7ke] " 242 £ 2.7 2 AITH 9o BE HAF(23~24.9)08

|77 AR m AeF 82.2 £ 57.1(F)ol gk 826 £ 61.6(F)E T EF

W gmel wd A7 1E T glade
FAUE AYE SloFE B 219 YR vEoslon £o@ Aot Gl

ok
al

7
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Table 13. 8 7|25 H)u

AR ART Aok
W P-value
(N=68) (N=34) (N=34)
A= (A 577 + 48 574 + 49 579 + 4.7 0.67
7] (cm) 1543 £ 56 1529 £ 5.9 1558 + 4.9 0.033
A (kg) 578 + 78 56.9 + 8.2 587 + 7.4 0.343
H RS BMI (kg/m') 242 + 27 243 + 29 242 + 25 0.842
HAA 713 (2) 82.4 + 59.0 822 + 57.1 82.6 + 61.6 0.995
TPAL
Term birth 21+ 05 21+ 05 21+ 05 0.806
Preterm birth 0.0 £ NA 0.0 £+ NA 0.0 £ NA NA
Abortion 1.1+ 1.1 1.0+ 08 13+ 12 0.382
No. of living child 21+ 05 21+ 05 21+ 05 0.806

NA, not available.
HolH = Hdy AR AAH AL
P-valuei=Student's t-test®=i= Mann-Whitney U test® T=Z 5 2.

Alggtel A e Aglog= 7utE (29%), AW (2.9%),
(2.9%), ANFHst £ (2.9%) olgda, ¢oFrel A FHabAdgr

~~
N
©
R
“\/
iy
ol
o
°

R AA 684EF 1194l 16.4%7F =}

o

28k Apol= HolA]

or O
e .

= 14.5%0|9 S+ 17.5%%

TAEZE (2.9%), AL

(5.9%), ¥HA (2.9%), >

A W A sigiom mdste] (30.9%)% 7 &
o] vtEbom wAEE (22.1%), G (5.9%), A 715 A (4.4%), Y23 (4.4%)%5
T2 vepgon F 77k Fod Aol Holx . (55 ©H)

DBGEE A diAAre] 751% 7F GES H8sty dgloen UdE FREE 1
(30.9%)= 71 wotal nAEFF (20.6%), 7|Ef (»
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Table 14. T 7|AE & 9 ELokE vl

A A AAT 9 ek
= P-value
(N=68) (N=34) (N=34)
A B
Bt 2 (2.9%) 0 ( 0.0%) 2 (15.9%) 0.473
Zar 1 ( 1.5%) 1 ( 2.9%) 0 ( 0.0%) 1
23 1 ( 1.5%) 1 ( 2.9%) 0 ( 0.0%) 1
TAEF 1 ( 1.5%) 1 ( 2.9%) 0 ( 0.0%) 1
SRR 1 ( 1.5%) 0 ( 0.0%) 1 ( 2.9%) 1
| aA T 1 ( 1.5%) 0 ( 0.0%) 1 ( 2.9%) 1
] 1 ( 1.5%) 0 ( 0.0%) 1 ( 2.9%) 1
AR AF 1 ( 1.5%) 1 ( 2.9%) 0 ( 0.0%) 1
A Fatst =3 1 ( 1.5%) 1 ( 2.9%) 0 ( 0.0%) 1
2 et 1 ( 1.5%) 0 ( 0.0%) 1 (2.9%) 1
A He
B 75 A 3 ( 4.4%) 0 ( 0.0%) 3 ( 8.8%) 0.238
e R M R R 1 ( 1.5%) 1 ( 2.9%) 0 ( 0.0%) 1
X8 F 15 (22.1%) 5 (14.7%) 10 (29.4%) 0.242
A=) 21 (30.9%) 8 (23.5%) 13 (38.2%) 0.294
ZHHEd 1 ( 1.5%) 0 ( 0.0%) 1 ( 2.9%) 1
=035 1 ( 1.5%) 0 ( 0.0%) 1 ( 2.9%) 1
s 4 ( 5.9%) 2 ( 5.9%) 2 ( 5.9%) 1
FHF 1 ( 1.5%) 0 ( 0.0%) 1 ( 2.9%) 1
HEE] 3 ( 4.4%) 1 ( 2.9%) 2 ( 5.9%) 1
A= 2 ( 2.9%) 0 ( 0.0%) 2 ( 5.9%) 0.473
5E o=
e R RR=Rs) 5 ( 7.4%) 1 ( 2.9%) 4 (11.8%) 0.353
IR FFoF 14 (20.6%) 5 (14.7%) 9 (26.5%) 0.368
A= 21 (30.9%) 8 (23.5%) 13 (38.2%) 0.294
=ohEFeF 1 ( 1.5%) 0 ( 0.0%) 1 ( 2.9%) 1
A5k 2 (2.9%) 0 ( 0.0%) 2 ( 5.9%) 0.473
= 8 (11.8%) 2 ( 5.9%) 6 (17.6%) 0.259
HolE = MEMESHE BV HAS
P-valuei= Fisher's exact test® =% % .
d AAAS D YA A vl (E15)
T ¥UEA A AT ¥d FF7] ¥ A4 (120mmHgr|Rbel™  $lokie
165mmHg®  Egtout T & 7he] {93 Aol gle.
T o AL Ae A HAWe sisloyt BE oA F 7 Fog Aol S
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Table 15. T8 T A d¥4L3H 54 vln

W AA AdT 9 ok Povalue

(N=68) (N=34) (N=34)

SBP (mmHg) 1429 + 167.7 119.9 + 152 165.8 + 236.2 0.131
DBP (mmHg) 754 + 11.0 733 £ 114 77.6 £ 10.4 0.107
ek (beat/min) 77.0 £ 9.9 76.7 £ 9.0 773 + 10.9 0.531
AL (T) 413 + 40.0 365+ 0.2 46.2 + 56.6 0.939
E2 > 10pg/mL 9 (13.2%) 5 (14.7%) 4 (11.8%) 1
FSH 57.8 + 21.0 57.6 + 21.1 58.0 + 21.2 0.943
WBC (/mm) 7022.1 + 8479.4 8061.8 + 11887.5 59824 + 15622 0.893
Hb (g/dL) 14.6 + 12.1 13.0 + 1.0 162 + 17.1 0.297
RBC 43 £ 06 43 + 0.7 44 + 06 0.256
Glucose 99.2 + 14.7 99.2 + 16.8 99.1 + 12.5 0.946
AST 230 + 5.2 228 £ 45 232+ 59 0.675
ALT 193 £+ 82 189 £ 6.1 19.8 + 10.0 0.936
Cholesterol 199.5 = 40.7 195.7 + 41.0 203.4 + 40.7 0.438
HDL-C 65.6 + 77.4 75.7 + 108.6 55.5 + 12.2 0.425
LDL-C 131.0 = 104.7 116.5 + 28.9 145.6 + 144.8 0.458
BUN 143 + 32 143 + 32 143 + 33 0.951
Cr 09 + 0.1 09 + 0.1 09 £ 0.1 0.964
ESR 18.8 £ 12.0 19.6 £ 13.3 17.9 + 10.8 0.602
CRP 0.7 + 4.1 13+ 58 0.1 + 0.1 0.233
RUA Protein - positive 2 (2.9%) 2 ( 5.9%) 0 ( 0.0%) 0.473
RUA Glucose - positive 3 ( 4.4%) 3 ( 8.8%) 0 ( 0.0%) 0.238
dolele A%y wWke) A9 Pad REAAR, WEY WEe] A9 NEs NRER T30S
P-value:= 9153 W49 79 Student'st-tes t9== Mann-Whitney U test®, H53 W42 -9~ Fisher's exact test®
EEEAS
ok % AT A v (£16)

DF TR oS R S wEE Aee AYT 29, Aok 2HoeRE 7 FHE 59%9 ¥
2 5 Hoout Fold Aol gl o|ANES Y AxE wFH UtHE, B, FE, U5,
23EE o7 Au|gh FAolgion wE AR5 WAL A= Wt

Table 16. T8 ©]3vhg & AFFA vl
wa AA AAT 9 o Povalue
(N=68) (N=34) (N=34)
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=79 e/ 58 2 (2.9%) 2 ( 5.9%) 0 ( 0.0%) 0.473
& /e A 1 ( 1.5%) 0 ( 0.0%) 1 (2.9%) 1
& 2 ( 2.9%) 0 ( 0.0%) 2 ( 5.9%) 0.473
A Frely) 1 ( 1.5%) 0 ( 0.0%) 1 ( 2.9%) 1
W 1 ( 1.5%) 1 ( 2.9%) 0 ( 0.0%) 1
BT 2 (2.9%) 1 ( 2.9%) 1 ( 2.9%) 1
23 EEF 1 ( 1.5%) 0 ( 0.0%) 1 ( 2.9%) 1
o 3utg !
SrEcy 60 (88.2%) 30 (88.2%) 30 (88.2%)
N 8 (11.8%) 4 (11.8%) 4 (11.8%)
Trgg 1
ol 64 (94.1%) 32 (94.1%) 32 (94.1%)
o 4 ( 5.9%) 2 ( 5.9%) 2 ( 5.9%)
HolE & MEMESHE B7]HAS
P-value: Fisher's exact test® £35S
Fok 125F AAAS 4 YA 54 vln (F17)
FoF 1255 F T 4EA A Fopd 5 debdl A lslen AYTe Hd 75
7] @t 120.9mmHg, $19F72 168mmHgZ 47.4mmHge| #ol7} il ovt & F7ke] #2)3h
Atol= Gl
DR 12FF F oo AL A AN slslon BE gEoA T 7 Fog Aol
= 9
Table 17. T T R2FA AF4L43 54 v
wa AR X ia ek Povaluc
(N=64) (N=32) (N=32)
SBP (mmHg) 144.6 + 1727 1209 + 15.1 168.3 + 243.4 0.235
DBP (mmHg) 75.6 + 11.0 738 + 11.5 774 + 10.4 0.187
Mk (beat/min) 773 + 10.1 76.8 + 9.2 77.8 £ 11.0 0.346
AL (0) 416 + 413 365 £ 0.2 46.8 + 58.3 0.944
E2 > 10pg/mL 9 (14.1%) 5 (15.6%) 4 (12.5%) 1
FSH 584 + 21.1 58.4 + 212 583 + 21.3 0.98
WBC (/mm) 7084.2 + 87333 8231.6 + 122373  5936.9 + 1591.2 0.737
Hb (g/dL) 147 + 125 130 + 1.0 164 + 17.6 0.224
RBC 43 £ 0.6 43 + 07 44 £ 06 0.167
Glucose 994 + 14.8 99.8 + 17.0 99.0 + 12.4 0.752
AST 29+ 53 27+ 44 232 + 6.1 0.637
ALT 19.1 + 8.4 18.7 + 6.1 19.5 + 10.3 0.909




Cholesterol 199.9 + 41.0 194.7 + 40.6 205.0 + 41.3 0.318
HDL-C 66.4 + 79.7 77.2 £ 111.9 55.6 £ 12.6 0.428
LDL-C 1322 + 107.5 1154 + 28.5 149.1 + 1487 0.251
BUN 143 + 3.1 140 = 3.1 146 + 32 0.495
Cr 09 + 0.1 09 + 0.1 09 + 0.1 0.966
ESR 192 + 123 19.9 + 13.5 184 + 11.0 0.687
CRP 08 = 42 14+ 59 0.1+ 0.1 0.272
RUA Protein - positive 2 (3.1%) 2 ( 6.2%) 0 ( 0.0%) 0.472
RUA Glucose - positive 3 ( 4.7%) 3 (9.4%) 0 ( 0.0%) 0.237
deld= %54 d5e] 49 At BTaAZ, 453 A5 45 s NEEE E/159%
P-value:= 153 W49 79 Student'st-tes t== Mann-Whitney U test®, H53 2] 79~ Fisher's exact test®
A Ao R
Fof 12F% X8 adu|a (F18)
AT Hofre] FoF 12FFof AE el tisl AuEshS. ATl A EulEe F7t
(28.1%). &4 A 34 (21.9%), 3EAR/A7 54 (15.6%) 59 A5aHE B0} 9
of oAE A ZulEe FU7F 2 FHAY] 4 9 AR gt e en Fogt AolE
Holx] %4
Table 18. T FoF 1254 XN &&F 3 vl
A 49T Hekz
LB =% P-value
(N=64) (N=32) (N=32)
A aay
2 BHE ST 17 (26.6%) 9 (28.1%) 8 (25.0%) 1
TaAY 5A 3 ( 4.7%) 2 ( 6.2%) 1 ( 3.1%) 1
T d 4 10 (15.6%) 7 (21.9%) 3 ( 9.4%) 0.302
2 a4 2 (3.1%) 1 ( 3.1%) 1 ( 3.1%) 1
SEA-/EE A 7 (10.9%) 5 (15.6%) 2 ( 6.2%) 0.423
HEdFT st 2 (3.1%) 1 (3.1%) 1 (3.1%) 1
218 7} 1 ( 1.6%) 0 ( 0.0%) 1 ( 3.1%) 1
Z~EY A A 2 ( 3.1%) 1 ( 3.1%) 1 ( 3.1%) 1
A FF &3 3 ( 4.7%) 2 ( 6.2%) 1 ( 3.1%) 1
ol 7hH % /
0, 0, o,
] 8 2 3 ( 4.7%) 1 ( 3.1%) 2 ( 6.2%) 1
deltl: A58 wrel 45 Bdv} meAAw, 45 g wrel 45 uwel MEEE w/e g
P-value:= 943 W42 79 Student's t-test F=1= Mann-Whitney U testZ, W78 W52 79 Fisher's exact
test® E=EFFH UL
7Bd7] A4 (Kupperman's index) 2 Eok<+S & vla (F19)
D F T AW AeE SRS A ATl T A 42,1 £ 24.9904 FoF 12F A o=
21.0 £ 10.62Z FoF & Kupperman A3 7} FolSS 8 F 9o} 9of FoAE FoF A
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36.9 £ 21.99)4] 12 oF & 225 + 12.4% Kupperman A&7} vtolx F F7+o] &
gk Aol= HkE
A7) g W] SAEE(p=0.015)2, AFFEH]] ‘LW AFHH Holgls =7 o]
o xR Z7F glekell nlE| ATl A Tl st S-S ElT(p=0.004)
P EUFESEE F T OEF 89.6%E =2 Hoew B F glon F e {fodt Aol= gl
Table 19. T Kupperman XX 2 Eo¢§E Hlu
N A AT 9ok
SES P-value
(N=64) (N=32) (N=32)

A BFEF7 24+ 55 35+ 5.4 1.4 £ 53 0.136
A °—i Zo] stEAYH d3to] Utk 08 + 3.4 11+ 3.1 04 + 3.7 0.560
A #ol 2 Yzto] k. -1.7 £ 32 24 + 35 -1.0 £ 2.7 0.101

A M7 T4 22+ 3.8 34 + 44 0.9 + 2.7 0.015
A 2WE A5 B golglE =70
Ath 08 £ 2.1 -1.6 £ 23 0.1 £ 1.6 0.004

o o] B=
;f‘r?—é A7 A 13 +£23 1.8 £ 26 08 £ 1.9 0.146

A AR FA 49 + 74 56+ 74 42 £ 74 0.370
A W7} FHALY ol =), 09 + 2.7 1.3 £ 3.0 05 + 24 0.198
A AdA 287t Y} 02+ 1.9 0.0 + 1.8 04 £ 2.1 0.547
A mhgo] E]bsirt -18 +29 21+ 32 14 £ 26 0.326
A ABA AZFo] z ) -1l £ 18 -13 + 20 09 + 1.6 0.647
A §-£&3 7ol £ 0.7 + 1.6 07 %15 0.6 = 1.6 0.925
A 7tEo] FEA-L 04 + 0.7 03 £ 07 04 £ 0.6 0.463

A 57 T4 14 + 28 1.7 £ 25 -1.2 + 3.1 0.375
A 3 327} ofzt 03 + 0.7 04 + 0.7 02 + 0.7 0.151
A o7 e g7} of T 1.1 £ 2.6 212 £ 23 -1.0 + 3.0 0.600

A A37|EA 6.9 + 93 69 £ 95 6.8 £92 0.968
A 20| HAZAAL FEZSO0| L} 05 £ 1.7 05+ 1.7 05+ 1.7 1.000
A HH|Z} QAL} MAFZ Rp=BHC} 08 £ 1.9 12 £23 05+ 13 0.208
A Hi7} Cle 2%t Qlgro| Qich. 08 + 23 09 £ 22 08 £ 24 0.721
A OfX|ECt. 03 + 06 04 £ 0.7 02 £05 0.194
A D2E A =70t -0.4 £ 0.7 04 + 0.7 04 + 08 0.846
A 2HEo| of=cC}. 0.6 + 0.8 0.6 £ 0.8 0.6 £ 0.8 0.953
A 280| of=C}. 04 + 0.8 03 £ 0.7 0.6 + .09 0.101
A 0| Bto| tCh. 0.9 + 2.6 1.1 27 0.7 25 0.526
A 20| & 2r} 0.8 + 23 0.7 £ 2.0 09 £ 2.6 0.651
A 90| O2ch 14 £29 1.8 £ 26 09 £ 3.1 0.319
Atzljz: SEAA e iRt 0.0 + 0.6 0.1 £05 0.0 £ 0.7 0.384
A Z+ZHo| Of| RISHX| L} S8R Ct. 0.7 + 1.5 03+ 15 11+ 14 0.019
A 20| Malct. -1.0 + 1.4 09 + 1.5 -1.0 = 1.4 0.853

FoF A Kupperman index 39.5 + 234 421 + 249  37.0 + 22.0 0.375

F-9F 1254 Kupperman's index 217 £ 115 21.0 + 106 225 + 124 0.732

A Kupperman index -17.8 215 -21.1 = 217 -14.5 + 21.2 0.078
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N (%) 89.6 £ 100  89.6 £ 102 89.6 + 9.9 0.968
dolEE By Reaxz AAHA

P-value:= Mann-Whltney U test= 4_%&]‘2}\%

A = FoF 2FF A% FholA Fobd AR ghs

to
)
=
to
Lo
=)
i

- AAsAS (VM) 371 (& 20)

Table 20. T& A EAF(VMI) H L

A EEE Aoz

W P-value
(N=62) (N=31) (N=31)

o A vMmr 604 + 8.9 593 + 8.7 61.5 £ 9.2 0.254

FoF 2FA vMI 635 + 104  63.7 + 10.6 633 + 103 0.746

A VMI 3.1 + 10.0 44 + 114 1.8 + 82 0.439

dolB = Fad x&dztz A EAS
P-value= Mann-Whitney U testZ =& 5 3.

A e RoF RFF ALY gl Tk AR g W @S g
FEYARE Aeld AYEAS W7 ALS APF 319, 91oFF 31WoE F 62%0]g oy
Top 12FF AYEASTE 5ol4 7 RS olF w7h Al A3} A PTeIA 13
W, sleFrel Al swolsl . FoF 127 %9 AQSAGe] o)t 150]4el oAt AEEell A

o AASA 4 A Vaginal maturation index, VMDE AFt AR AIA A3 E A Ay AHEE
% 7|AZ A E(parabasal cell), 7t Al E(intermediate cell), %% A 3% (superficial cell)7} A

Aasts Ao eed glon, 4

0/90/10 55 10

2174 of
F0t7| 80/20/0 10 20
HY 27 7| 0/40/60 80 10
HY £F =7 0/70/30 65 15
HZ7| 0/80/20 60 20
HE3=7 50/50/0 25 40
QAEzH X2 0/10/90 95 10
TZZAAHEXE  0/90/10 55 10
olez 7 X2 20/80/0 40 10

¥ 40. 4 A7 AR X = 2 53 (Basic Diagnostic
Cytology, 2" Edition, 155p)
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A As A7 "A43t . PAP staining A Al F 7 SEtolZefA 57bA] ofE R9E
22 100704 Al F57ell wpeh Al 7 AlEZgo o3 Zo] A5 Fod F 100%E5 715
o2 F ALE ARFE. (29 41. 7|AR AE F x0.5, T E7F AL F 0.6, Z 7+ A
E 5 x0.7, A BE AL x0.8, AN TZ AL %1.0)

==
*'“E ST

Oeilzd HEEME 1.0

=M BESMHZ 0.8

2 SUME 0.7

e ZMZ 0.6

| M EBMNE 05

a3 41 Z+ XY AB3 AS

Hrre] Ass 9l 39 AFAIF S o7 Hybelgl-2. PAP staining AE 4 #H7be| 7]

TS A7) el w7 A AR AE Y] AEe A VES A (2F 42).

LY = |
. - snHCosDe) =
picy | Tl T i
..": :’.ﬁ L | -

842, AAAEA G H7E A @97 A A9 PAP staining 23}

Dol AETelM Fof A F A Aol Tb A W Al A= AAl F3HA

T o ." :'.:i-';‘ | = o . = -. ) f 4

£, EE2AEL
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CAAIES o] 8d A A AT glefTellA Akt VRS54, I AER

Before treatment After treatment

9 43. 58 125 A9 PAP staining 23 AR
GRS

Before treatment After treatment

L

9 44. 58 125 A%< PAP staining 23 AR
AEH)

HE

h-h
=

o
i)
a2

HAHAE BA7 Ay {Folgh zol7t 9l9lS. Kupperman #|3%2

A
o
>
>
B
i
Iz
fo M
2

g
3} B8 F ARG Aok AR o] FToE Aol7h heh} £

oo

1
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of Fog AE vehlAlE X5 ol WS A ATl 29 EEAE A 2 S

LAl nls H& F AASAFE Solt Sk tidAs AETelA 139, lefrel A 89 el

. 58 A5 AAdsAT Arh 1504 tidAe AidTelA 49 AR yvEiwten, 2

O /Mg 98 JHS AS X EFES Y

LPJI=4E TE2EE] MIAM

Fi MEA RO ERE 149 X FUETL
wisn fas | 72|
i i [ Fax | 02-400-0217

HHy HOS (Tel - 024004418 / D10-S892-0R2T)
il SHY, FUY, Uy
JNEY B [HoE oF AT FEE
4y T | 0y BE2 B

o ZrE e

EBY|, yr3n  |mowam azs O &8 84
’:f; «JSMBNE M 4T Opuw es O es
am|* 7983 |DAzRaamee

B OUNTHGE O YT

. FjE KR m DB EY 58 ® B NRETE 5
oy O SYWE O 98 BYNE O RMEAE
= Sy BAE e O F OWME O MY BE

" AEEAE (OXs 28 094 T RUN T O MNE B8 '.

slgy| = EEME Ofgss D845 BANE OME R 5

= CHEEME (D8 g B U F OUME OMY R |AEE7|| .g.x-“ HﬂEf E}gldgg
o

2Mur

112 0[87| 2E{ 0|2 7}x]
S A2I|SAE HENY

Hao
BEH
Iz

+3)

- AEET &Y

Y |- VTNSYE NEUT S NEE W OB g8 4y

HUEY HUEE O F ANHARFEE
A | F o Z A
SEAEAFA: YOSt Fedary

QIRAIY AR = MY St HEf S| Y

dzlem: 2@

7Y (- PATBAE Y4y =gy

Sua

Natural F&P ¥ smovronzm AT iy

2,
O 2 uzoprmorsx

AR A5 NP A A A2 44 D
AHY WL AW Az A L A iE 44,

=]
=
- oF F2EY 3 AEBA 44 ¥ AANEAY AAunA S8 F 4B FEIAA
H
=14
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JI_‘—A‘lgE Ol A= _?_IG'-

[= R =] —_D o= —_

O HExs H322E

== P [ mme= |z=== 8z

1 Ages ol 25 avE CEE 2 z ot Exld )
2 72 Zas) Ul UE ¥ Ny v BE ue e s
2L i FuskuDEE) (AT m S ‘

o - FE=C YT 2T 058 YEAGT 30
e sarpe | (G2EH) 02-400-4413 (W) 02-400-0217
23 |2y 4B v ol |’D‘E“ = -
13z 3 oo 2E R= 2

by AsE | wuz s AAE 3T suE
LTI METIEs | BET| BTl SEEE S UE
NzzEz m
AP AR HUEE G AME T2 STesn
_ dwoy [PEEEF O [@ESI
2= |Sagwd O
HA =g d O |(#E 3
ohe JIETE B O
g5 Al vy o
AsaFr o [FED
e
SE lamwn e o (@ES
B2 Lignae o
Al s O
g 453
ZUFE [ | =2 ——E
" = e | HZEN
ATHR]
I=EEL | HAl 2R
Esums O | =% ew
3T
<A 7 dr] A7} AFE AL HY>
O siolaslsh AAF A4l dors WA, AAk] A, el A AF

o EAMAA
Rl A7 ed kA= A} 2009~2012W0 % AHE EA
ATFhA A
DRl kAL A AT BALGE Fokell A 404 o]ake] o F
7 7 o] 7] (n=2,298) ¢t #H AT (n=2,101)22 77

DA A — g, 404 miabel A, HA AR T, da AR W e A ¢ SHA
AT -8
ogooti x}j z‘;] /KO]-EH v‘i’—/‘ﬂ.

: SPSS 18.0K =& 713 Independent t—test % pearson correlation analysis 4|3}
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o AW, dA3TE G2 AA4, AR ZE, 8lER Bl, B ERRICS] A AT gl =
el R 32

_78_




Table 21. Comparison of nutrient intake status

Menopause transition Menopause P value
group (n=2,298) group (n=2,101)

Age (yrs) 47.7 + 2.81) 542 £33 <0.001
Energy (kcal) 1705.1 + 613.7 1721.1 + 650.0 0.401
Protein (g) 61.6 + 30.2 61.1 £ 313 0.544
Fat (g) 336 £ 224 309 + 228 <0.001
Carbohydrate (g) 288.4 + 109.0 301.7 £ 1204 0.003
Fiber (g) 7.8 £ 6.0 84 + 6.6 0.004
Calcium (mg) 487.7 + 301.0 491.8 + 322.9 0.658
Phosphorous (mg) 1056.2 + 435.5 1064.9 + 463.5 0.635
Iron (mg) 147 £ 9.7 159 + 11.3 <0.001
Sodium (mg) 4306.2 + 2642.5 4080.8 + 2834.1 0.007
Potassium (mg) 29929 + 1511.6 3104.5 + 1660.4 0.020
Vitamin A (ugRE) 854.5 £ 1114.0 866.5 + 1044.3 0.162
Retinol (ug) 93.4 + 267.7 85.1 + 240.9 0.363
3 Carotene (Ug) 4446.8 + 6198.6 4639.8 + 6021.0 0.296
Vitamin Bl (mg) 1.3 £ 0.7 14 £ 0.8 0.004
Vitamin B2 (mg) 1.2 £ 0.6 1.2 £ 0.7 0.726
Niacin (mgNE) 147 £ 7.1 148 + 7.5 0.579

EAYARAETY) Aol A - JPUE (F 22)

*1) mean + standard deviation

il

242 1000kcald o oF

Fr

of of 1 & (nutrient density, ND) = 7ol A e
e 2k
1000keal® ¥k 47 WEE BT A3} £ T BF U, o, HEF, 2F 4AUE
v =3 A A4, 2, o, BE, 8lERD A, volopdl wlERR] Co] WE= v
H Aol HEFO AFAUET}L FoshA =3, AT B, ZE, vEkd Co A
£} %2

Table 22. Quality of diet (nutrient density, ND)

Menopause transition Menopause P value
group (n=2,298) group (n=2,101)

Energy 1.72 + 0.621) 1.72 + 0.65 0.987

Protein 0.06 = 0.03 0.06 = 0.03 0.711

Fiber 0.01 = 0.01 0.01 £ 0.01 0.976

Calcium 0.49 = 0.29 0.49 + 0.32 0.497

Phosphorous 1.06 = 0.63 1.07 + 0.46 0.643

Iron 0.01 = 0.00 0.02 £+ 0.01 <0.001

Sodium 426 + 2.63 4.08 + 2.83 0.007

Potassium 299 + 1.52 3.11 + 1.66 0.018

Vitamin A 0.86 £ 1.7 0.87 = 1.04 0.744

Niacin 0.02 = 0.01 0.01 £ 0.01 0.957

Vitamin C 0.11 = 0.11 0.13 £ 0.12 0.012

*1) mean + standard deviation
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BN ARES] A2k A - s AR (F23)

:odokAh HAHH| (nutrient adequacy ratio, NAR) = 7f¢l¥ A F S Egjz 32l o ok

FH71E dua AFHE Sk
o

e dek4s AAH] (mean adequacy ratio, MAR) = odef4 AAu|e & HF3k A&,

20159 gt=olod kA Fl7lE (RAEXF, dharedofsts] Faudy)el 7z 1 HAdw 9

AR HT vasteds o & & BF oYX, AAs, ZE, ZEY Ade F5shy oy
_ =

LE T RS REY ojobh HIES 35S AW St askw, 4ol BE dokao] 9

Shebe 25, wlebl C 4z1Zobel g3k M3l Telst 8 7,

Table 23. Quality of diet (nutrient adequacy ratio, NAR., mean adequacy ratio, MAR)

Menopause transition Menopause

group (n=2,298) group (n=2,101) P value
Protein 1.38 £ 0.691) 1.36 £ 0.70 0.196
Calcium 0.73 + 0.44 0.71 + 0.46 0.140
Phosphorous 1.51 + 0.63 1.52 + 0.66 0.635
Iron 1.36 + 1.00 195 + 141 <0.001
Sodium 291 + 1.79 291 + 2.01 0.879
Potassium 0.85 + 0.43 0.89 + 0.47 0.019
Vitamin A 1.36 + 1.91 144 + 1.74 0.162
Vitamin Bl 1.22 + 0.70 1.26 + 0.78 0.078
Niacin 1.06 + 0.51 1.06 + 0.53 0.966
Vitamin C 0.11 £ 0.11 0.13 + 0.12 0.012
MAR 1.20 + 0.60 1.28 + 0.65 <0.001

*1) mean + standard deviation

ZAMNALALE O] A AL A — ofof AAX G (F24)
: odoF AAZ 4 (index of nutritional quality, INQ) = gHEQl oJekiF7|Ee| A HL Qo]

o
AR dFast vlaste] ks,

L 20150 @FAAPHIIIE (LARAN, FFdFets) TEFUA) 4 2E BFAY] B
Qews) vnalae o 24, 2E) AAE FEelw, A, o, BE, JEF, e A,
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Table 24. Quality of diet (index of nutritional quality, INQ)

Menopause transition Menopause

group (n=2,298) group (n=2,101) P value
Protein 1.49 = 0.431) 142 + 041 <0.001
Calcium 0.80 + 0.46 0.75 + 0.44 <0.001
Phosphorous 1.65 + 0.42 161 + 041 0.001
Iron 1.47 + 091 2.03 £ 1.20 <0.001
Sodium 3.19 + 1.69 3.07 £ 1.79 0.027
Potassium 094 + 0.39 0.93 + 0.37 0.833
Vitamin A 149 + 2.53 149 + 1.73 0.971
Vitamin B1 134 + 0.78 133 + 0.68 0.613
Niacin 1.15 + 038 111 £ 036 0.001
Vitamin C 129 + 123 131 = 1.09 0.609

.

1) mean + standard deviation

ZAAAES] 3] 2 — EQ-5D (¥25)
: 2r9) A (Euro Quality of life—5 Dimensions, EQ—5D) = $%5%, A7), A4S

S
=
S/eH, B/Ee 57A Aol 39A A=(1-EANE, 2-va EAUE, 3-w¢

Table 25. Quality of life

Menopause transition Menopause P value
group (n=2,298) group (n=2,101)

Mobility 1.08 £ 0.321) 1.16 + 0.38 <0.001
Self care 1.02 + 0.21 1.04 + 0.20 0.004
Usual activities 1.06 £ 0.29 1.10 + 0.31 <0.001
Discomfort 1.25 £ 0.49 1.33 + 0.52 <0.001
Anxiety/depression 1.13 + 0.38 1.16 + 0.40 0.007
Mean EQ-5D 0.93 + 0.11 0.96 + 0.08 <0.001

*1) mean * standard deviation
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ARAEAA], oo ARz Al ek dA 2 o] &R} A}
A A
Wl st Eafell 3 o4 13395 HAAFAT (n=76)3 HHF (n=57)22 EHF3F
EAR S
ARk 8 (¥, W AAH, &8, AP 59, G, AFIE, AAAe AoF H o
AwE), 747715 AF e A 5% (7T Fd A s, IE, AFE, A
B ASEA), oA 17T (o] $APFF, F5, TA, vl Ay, A=r|E, 77
&, FuiAb, 7P SeAstE oA, ds 2R, Fu 2 A E6)E, FouEs B
g, A el AHHE AF N DA, AFE AF Y Eob)

sh
4
o
g

: SPSS 18.0K =& 713 Independent t—test % % test A3

o ATHE
- ZAMAAAE S duiabe (E26)

D AA B wE 19413 674 Alele] oA 133Welm I F ﬁﬂ?é{ A 579
07 42.9%F AAF. H AT Hd A¥E 554 £ 6.24 0] A 9 A
o, AAATY HF A8E 38.7 £ 9.04E vpebd, o AL ﬁl%‘ﬁi—&l gE 2 oo

£ 0 vl Eo] 59.2%E HAHT 36.8% wla FostA &9k (P<0.05), HFd F
HellAe= F & BF 200~300ut o]k SEe vlgo] 7 Egtot Fod Aol ol
THe AR JAHATE MAFE (52.6%), AwA (2.8%), A9 (19.3%),
53%)w= o2 vt ont AT A= 7HEFR (38.2%), AEA (17.0%),
15.8%), vjAul~% (15.8%), A3 (13.2%) «o2 veht 157 72
(P<0.01). AF el F & ZF ‘A 3 Abel, “FRak Ao s &
3, 7R Al A7 Holop, 'HFoltb R S & el AW E S
T Aol 9l Qs £ 329 o HATLY 56.1%F AAsHn FE A
F3Ag (31.2%), 4(31.2%), AA A (21.9%) 22 epgow d73ddaoA 2
ol gle ke, = £ 25 oR 32.9%F AAsa AAARZ (64.0%)°] 7HE WS
o R e 7 7 Fol7 AelE Bl (P<0.01).

l

Table 26. General characteristics

Postmenopause  Premenopause

group (n=57) group (n=76) P-value
Age 554 + 629 38.7 + 9.0 0.002
menopausal age 49.6 + 43 -
Educational attainment 0.028
A junior high school degree or below 5 (8.8 2 (2.6)
A high school degree 31 (544 29  (38.2)
A college degree 19 (33.3) 44 (57.9)
A graduate school degree 2 (39 1 (1.3)
Average monthly income (KRW) 0.955
2 million or below 13 (22.8) 18 (23.7)

_82_




2-3 million 13 (22.8) 20 (26.3)

3-4 million 12 (2L.1) 14 (18.4)

4-5 million 11 (19.3) 16 (21.1)

5 million or over 8 (14.0) 8 (10.5)
Occupation 0.003
Housewife 30 (52.6) 29  (38.2)
Professionals 13 (22.8) 13 (17.0)
Self-employed worker 11 (19.3) 10  (13.2)

Office worker 3 (5.3) 12 (15.8)

Sales and service 0 (0.0) 12 (15.8)
living arrangement 0.074
Live along 2 (39 9 (11.8)
Couple-only 18 (31.6) 20  (26.3)

Living with children 34 (59.6) 34 (44.7)

Living with siblings 1 (1.8) (7.9)

Living with parents 2 (3.9 7 (9.3)
Health status 0.490
Very healthy 2 (39 8 (10.5)

Healthy 26  (45.6) 31 (40.8)

Somewhat healthy 18 (31.6) 26  (34.2)

Not healthy 10 (17.5) 8 (10.6)

Very unhealthy 1 (1.8) 3 (39
Medical History 0.004
Diabetes mellitus 2 (6.3) 0 (0.0)
Hypertension, hyperlipidemia, cardiovascular disease 10 (31.2) 3 (12.0)
Cerebrovascular disease 0 (0.0 1 4.0

Cancer 10 (31.2) 1 4.0
Gynecological/ genital disorder 7 (21.9) 16 (64.0)

Others 3 094 4 (16.0)

“1) mean * standard deviation

2) number (%)

%71 s A Fell Agk AMZEAF (F27)
A% 71 A Eell 3 A Eel #3F ALl F T BF CFF AERE €3 sidbe &
ol b watew, IEAAE HAATS WA HET7F ‘BEolnt 49.1%, HAle] wr¥
29.8% %ot HAATL ‘BFoltt 51.3%, ‘Hado]l gl 25.0%% w3t STl AolE
BoAE AFEME F & EF BEoltt & Sl IAnts WA AARL 1 vgoE
Aty gEtetddlem, FHASAHE F T BEF TV el ‘FH ThFeu Al
o7 FEHg wlgo] Egtou HAATL RIHY 9 AwlEZ|VI'S F3 JHIAS £o
25.0%1F AR5kl H AT Aol AHE T e
Table 27. Recognition on health functional foods
oo P e
Recognition 0.294
I exactly know the type and efficacy of the food. 13 (22.8)" 13 (17.1)
I just know the type of the food. 25 (43.9) 39 (51.3)
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I just know the efficacy of the food. 17 (29.8) 16  (21.1)

1 do not know at all. 2 (35 8 (10.5)
Interest 0.053
Very much 5 (8.8 6 (7.9

Moderately 17 (29.8) 10 (13.2)

Somewhat 28  (49.1) 39 (51.3)

Very little 5 (8.8) 19  (25.0)

Not at all 2 (35 2 (2.6)
Scientific reliability 0.323
Very reliable 1 (1.8) 1 (1.3)

Moderately Reliable 15  (26.3) 13 (17.1)

Somewhat reliable 35  (61.4) 54 (71.1)

Not very reliable 6 (10.5) 5  (6.6)

Not at all 0 (0.0 3 (39
Information source 0.161
TV, Radio 17  (34.0) 20 (31.2)

Internet, smart devices 2 4.0 16  (25.0)

Brochure 3 (6.0) 2 (3.0

Door-to-door sales 3 (6.0) 3 @7

Family members of acquaintances 19 (38.0) 19 (29.6)

Sales store 2 (4.0 1 (1.6)

Related book 0 (0.0 1 (1.6)

Home shopping ad 2 (4.0 1 (1.6)

Professionals (physician, pharmacist, etc.) 2 (4.0 1 (1.6)

*1) number (%)

2 =
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Table 28. Usage patterns of health functional foods I

Postmenopause Premenopause P-value
group (n=57) group (n=76)
Experience of consumption 0.024
Former user 13 (22.8)1) 31 (41.3)
Current user 31 (54.4) 24 (32.0)
No experience 13 (22.8) 20 (26.7)
Product items 0.311
Nutritional supplement 6 (66.7) 9 (75.0)
Red ginseng 1 (11.1) 2 (16.7)
Aloe 2 (22.2) 0 (0.0
Omega-3 fatty acids 0 (0.0 1 (83)
Place of purchase 0.025
Sales store 15  (38.5) 15 (31.3)
TV shopping 7 (17.9) 0 (0.0
Internet 6 (154) 7 (14.6)
Pharmacy 6 (15.4) 17 (35.4)
Door-to-door sales 5 (12.8) 6 (12.5)
Others 0 (0.0 3 (62
Reasons for non-purchase 0.572
Unnecessary 5 (179 15 (319
Taking other medications 3 (10.7) 3 (64)
Expensive price 4 (143) 7 (149
Foods seem to be ineffective 8 (28.5) 11 (234
Concerned about negative effects 3 (10.7) 3 (64)
Meals provide sufficient nutrients 5 (17.9) 5  (10.6)
Others 0 (0.0 3 (64
Selection criteria 0.265
Price 0 (0.0 3 44
Manufacturer 11 (22.0) 9 (13.2)
Recommendation of experts 21 (42.0) 24 (35.3)
Recommendation of acquaintances 18  (36.0) 31 (45.6)
Others 0 (0.0 1 (1.5)
Buying criteria 0.594
For the health of family members 24 (44.6) 29 (414
For personal health 26  (48.0) 31 (44.3)
Gift 2 (3.7 7 (10.0)
Others 3.7 3 43
Reasons for purchase 0.779
Disease treatment 1 (1.9 1 (14
Disease prevention 9 (17.3) 15 (211
Health maintenance 42 (80.8) 54 (76.1)
Others 0 (0.0 1 (14

*1) number (%)
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7 bR ok e Hd AAVISAHE AE AARES dATS 5~101de] 38.6%,

10~15%¢e] 33.3%<olg ot A AHATFL 5~109H 43.4%, 541t

Table 29. Usage patterns of health functional foods II

A olst 30.3%% w7t

Postmenopause
group (n=57)

Premenopause

group (n=76) P-value

Most  importantly considered factors

Efficacy Important 34 (59.6)1) 59  (77.6) 0.080
Moderately important 22 (38.6) 16 (21.1)
Not important 1 (1.8) 1 (1.3)

Components Important 28 (49.1) 58  (76.3) 0.003
Moderately important 27 (47.4) 15 (19.8)
Not important 2 (3.5) 3 (3.9

Price Important 20 (35.1) 43 (56.6) 0.024
Moderately important 33 (57.9) 26 (34.2)
Not important 4 (7.0) 7 (9.2)

Taste and flavor Important 5 (8.8) 17 (22.4) 0.054
Moderately important 39 (68.4) 38  (50.0)
Not important 13 (22.8) 21 (27.6)

Manufacturer Important 21 (36.8) 27  (35.9) 0.308
Moderately important 33 (57.9) 39 (51.3)
Not important 3 (5.3) 10 (13.2)

Usage convenience Important 19 (33.3) 33 (434 0.219
Moderately important 34 (59.7) 34 (44.8)
Not important 4 (7.0) 9 (11.8)

Portability Important 18 (31.6) 29  (38.2) 0.545
Moderately important 31 (54.4) 34 (44.7)
Not important 8 (14.0) 13 (17.1)

After-sales service Important 18 (31.6) 31  (40.8) 0.522
Moderately important 29 (50.9) 32 (42.0)
Not important 10 (17.5) 13 (17.1)

Advertisement, recognition Important 14 (24.6) 12 (15.8) 0.214
Moderately important 33 (57.9) 42 (55.3)
Not important 10 (17.5) 22 (28.9)

Packaging design Important 10 (17.5) 7 092 0.010
Moderately important 33 (57.9) 31  (40.8)
Not important 14 (24.6) 38  (50.0)

Personal body constitution Import.ant 30 (52.6) 62 (81.6) 0.002
Moderately important 22 (38.6) 12 (15.8)
features Not important 5 (3.8) 2 (26)

Expiration date, manufacture Important 30 (52.6) 55 (72.4) 0.043
date Moderately important 22 (38.6) 19 (25.0)
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Not important 5 (8.8) 2 (2.6)

Packaging type 0.229
Tablets (pills) 19 (35.8) 40 (56.4)
Capsules 20 (37.7) 17 (23.9)
Powders (granular materials, pouch) 3 (5.7 2 (2.8)
Liquids (syrup, water) 9 (17.0) 9 (12.7)
Pills (herbal medicine) 2 (3.8) 3 42
Purchase quantity 0.292
Less than 1-2 months 13 (22.8) 29  (38.2)
3-6 months 36 (63.2) 40  (52.6)
1 year 6 (10.5) 6 (7.9
1 year or over 2 (3.5) 1 (1.3)
Reasonable monthly expense (KRW) 0.006
50,000 or less 11 (19.3) 23 (30.3)
50,000-100,000 22 (38.6) 33 (434
100,000-150,000 19  (333) 7 92
150,000-200,000 5 (8.8 13 (17.1)
200,000 or over 0 (0.0 0 (0.0

*1) number (%)
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Table 30. Usage satisfaction and needs for development of health functional foods

Postmenopause =~ Premenopause

group (n=57) group (n=76) P-value
Purchase satisfaction
Efficacy Satisfied 3 (6.8)1) 2 (3.7) 0.671
Moderately satisfied 35 (79.6) 44 (81.5)
Not satisfied 6 (13.6) 8 (14.8)
Customer service Satisfied 7 (15.9) 8 (14.8) 0.714
Moderately satisfied 31 (70.5) 42 (77.8)
Not satisfied 6 (13.6) 4 (7.4)
Price Satisfied 12 (27.3) 8 (14.8) 0.255
Moderately satisfied 30 (68.2) 40 (74.1)
Not satisfied 2 (4.5) 6 (11.1)
Quality Satisfied 1 (2.3) 3 (5.6) 0214
Moderately satisfied 39 (88.6) 41 (75.9)
Not satisfied 6 (9.1) 10 (18.5)
Negative effect 0.142
None 28 (66.7) 41 (87.3)
Gastrointestinal disorder 8 (19.0) 5 (10.6)
Skin disorder 5 (119 0 (0.0
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Headache 1 (24 1 (2.1

Repurchase intention 0.064

Not at all 3 (7.0 3 (5.6)

Very little 18 (419 21 (38.8)

Very much 22 (51.2) 30 (55.6)

Need of food products development for women 0.370

Necessary 13 (22.8) 25 (329

Unnecessary 4  (7.0) 3 (39

Not sure 40 (70.2) 48  (63.2)

Segment of product development 0.881
Improvement of climacteric syndrome and quality of life 15 (50.0) 19 (45.2)

Overall nutritional status of women 5 (16.7) 9 (21.4)

Prevention and delay of frequent diseases in women 9 (30.0) 11 (26.2)

Weight management 1 (33 3 (72

*1) number (%)
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CutE s A TE 7P wokeu AAFol ] vlEe Astield o mste. dAld EAL
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Table 31. General characteristics and health status

Normal Group Low Group

(n=88) (n=138) P-value

Age 484 + 4.11) 529 £ 5.0 <0.001
Menopause status

Pre 59 (68.6)2) 23 (16.7) <0.001
Post 27 (31.4) 115 (83.3)
Income

Low 8 (9.1) 10 (7.4) 0.193
Middle-low 38 (43.2) 54 (39.7)

Middle-high 38 (43.2) 71 (52.2)

High 4 (4.5) 1 (0.7)
Educational level

< Middle school 7 (8.0) 16 (11.8) 0.464
High school 50 (56.8) 77 (56.6)

= Undergraduate school 31 (35.2) 43 (31.6)
Marital status

Unmarried 4 (4.6) 322 0.435
Married 83 (95.4) 134 (97.8)
BMI

Underweight 3 (3.5 322 0.311
Normal 44 (51.8) 61 (44.9)

Overweight 13 (15.3) 35 (25.7)

Obesity 25 (29.4) 37 (27.2)
Ever pregnancies
Yes 85 (96.6) 128 (95.5) 0.693
No 3 (34 6 (4.5)
Ever delivery
Yes 81 (94.2) 132 (96.4) 0.447
No 5 (5.8) 5 (3.6)
Ever OC use
Yes 14 (16.9) 22 (16.7) 0.969
No 69 (83.1) 110 (83.3)

Ever hormone treatment
Yes 20 (22.7) 75 (54.3) 0.070
No 68 (77.3) 63 (45.7)

*1) mean + standard deviation
2) number (%)
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Table 32. Life style and diet habit status

Normal Group Low Group

(n=88) (n=138) P-value
Smoking
Nonsmoker 78 (91.8)Y 116 (94.3) 0.772
Smoker at past 3 (3.5 3 (2.4)
Current smoker 4 (4.7) 4 (3.3)
Drinking
Nondrinker 43 (50.6) 81 (61.8) 0.131
Drinker at past 4 (4.7) 9 (6.9)
Current drinker 38 (44.7) 41 (31.3)
Regular Excercise
Yes 38 (43.7) 64 (47.8) 0.552
No 49 (56.3) 70 (52.2)
Sleeping hours per day 6.6 + 1.17 63 £ 14 0.456
Stress level
Too much 2 (2.3) 5 (3.8) 0.843
Much 28 (32.6) 38 (28.8)
A little 51 (59.3) 79 (59.8)
Almost never 5 (5.8) 10 (7.6)
Meal regularity
Ever regular 32 (36.8) 35 (25.9) 0.368
Sometime regular 24 (27.6) 43 (31.9)
Ever irregular 14 (16.1) 24 (17.8)
Sometime irregular 17 (19.5) 33 (24.4)
Kupperman's index 81.89 + 29.44 82.29 + 35.12 0.932
Mobility 1.05 + 0.21 1.08 £ 0.28 0.323
Self care 1.05 £ 0.26 1.02 £ 0.15 0.376
Usual activities 1.05 = 0.21 1.04 £ 0.21 0.938
Discomfort 1.48 + 0.57 1.41 = 0.54 0.305
Anxiety/depression 1.32 £ 0.49 1.34 + 0.49 0.777
Mean EQ-5D 1.18 £ 0.20 1.17 £ 0.24 0.722

*1) number (%)

2) mean + standard deviation
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Table 33. Comparison of nutrient intake

Normal Grou Low Grou

(n=88) ’ (n=138) ’ P-value
Energy (kcal) 1580.1 = 622.7" 17479 + 67.4.0 0.565
Protein (g) 58.9 + 32.3 68.5 + 32.4 0.446
Fat (g) 38.5 £ 21.6 443 + 36.8 0.329
Carbohydrate (g) 249.6 + 91.8 2714 + 109.7 0.371
Fiber (g) 15.6 +8.0 18.1 £+ 94 0.222
Calcium (mg) 400.4 + 242.8 440.6 + 235.7 0.887
Phosphorous (mg) 650.9 + 403.1 803.0 = 371.3 0.016
Iron (mg) 114 £ 8.5 109 + 5.7 0.653
Sodium (mg) 3166.5 = 1900.4 3618.7 + 2032.0 0.164
Potassium (mg) 1766.0 + 1030.8 2054.5 + 1141.3 0.110
Zinc (mg) 7.1 £ 64 73 £ 45 0.891
Vitamin A (UgRE) 536.8 + 578.9 516.7 £ 431.3 0.804
Retinol (ug) 110.4 + 235.6 85.1 + 127.5 0.385
3 Carotene (ug) 25799 + 3116.8 2530.4 + 2240.1 0.908
Vitamin Bl (mg) 0.84 + 0.47 0.86 + 0.38 0.814
Vitamin B2 (mg) 0.79 + 0.46 0.81 + 0.39 0.841
Vitamin B6 (mg) 1.46 + 0.87 1.64 £ 0.87 0.212
Niacin (mgNE) 112 + 6.7 129 £ 7.0 0.122
Vitamin C (mg) 88.1 + 79.5 952 £ 72.6 0.566
Folic acid (mg) 169.9 + 88.8 216.4 + 127.3 0.014
Vitamin E (mg) 92 + 6.8 109 + 7.7 0.145
Cholesterol (mg) 217.7 £ 190.7 2252 £ 169.6 0.796

AlE A% H7t (834)

Bz AE AAY B 2ab 2HE A
FTol W@ HHE Aol7h gode.
5ol Ag el 437k felap

Table 34. Comparison of food intake (g)

*1) mean + standard deviation

7:]—7 J1Lol = = [oR—=2=1

E."‘, < E]7, ‘1/__7, 7 7
1o} o g = v I:,]?

Ul—ﬁ_%—‘—_-,’ v =TT % L-o

Normal Group Low Group
P-val
(n=88) (n=138) vaiue
Grains & cereals 2349 + 123.3" 2429 + 1254 0.691
Potatos & starches 43.6 + 83.7 634 + 102.6 0.205
Sugar & sweetners 5.6 £ 6.6 6.7 £ 8.1 0.396
Beans 458 + 130.3 44.6 + 60.8 0.934

opaol A Al Aol7} 1ol
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0.340
0.152
0.826
0.048
0.233
0.019
0.787
0.907
0.578
0.955
0.001
0.413

*1) mean + standard deviation

24 + 89
232.6 £ 143.2
53 + 184
90.1 + 119.5
51.2 £ 64.5
18.9 + 28.3
55.5 £ 74.4
3.5 + 10.6
56.7 + 107.9
7.0 £ 6.8
2143 £ 97.1
26.5 + 20.5

3.8 £ 13.5
59 + 172
137.8 + 143.3
40.2 + 40.3
69.1 + 304.8
51.6 £ 92.5
3.7 + 13.0
66.3 + 101.8
7.1 £ 17.1
95.0 + 85.4
20.2 + 16.6

200.4 + 128.1

Fishes & shellfishes

Seaweeds
Milks

Nuts & seeds
Oils

Vegetables
Mushrooms
Fruits
Meats

Eggs
Beverages
Seasonings
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Table 3S. Usage patterns of health functional foods

Menopause transition Menopause P value
group (n=2,298) group (n=2,101)
Product items
Nutritional supplement 364 (15.8)" 528 (25.1) 0.213
Red ginseng 196 (8.5) 225 (10.7)
Aloe 86 (3.7) 115 (5.5)
Omega-3 fatty acids 190 (8.3) 259 (12.3)

*1) number (%)
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Table 36. Food intake frequency status
36-1. Menopause transition group

Total (n=1242)

None 6-11times Itime 2-3times Itime 2-3times  4-6time Itime

/year /month /month /week /week s/week /day

Beer 679(54.7))  106(8.5)  165(13.3)  92(7.4) 113(9.1) 62(5.0) 17(1.4) 8(0.6)

Hamburger | 1014(81.6)  119(9.6) 75(6.0) 26(2.1) 7(0.6) 1(0.6) 0(0.0) 0(0.0)

Pizza 663(53.4) 270(21.7) 218(17.6)  71(5.7) 18(1.4) 1(0.1) 1(0.1) 0(0.0)

Fried food 310(25.0)  273(22.0) 346(27.9) 188(15.1)  95(7.6) 27(2.2) 2(0.2) 1(0.1)
Coffee 103(8.3) 22(1.8) 26(2.1) 27(2.2) 50(4.0) 72(5.8) 41(3.3) 353(28.4)
Green tea 423(34.1) 77(6.2) 105(8.5) 95(7.6)  156(12.6) 160(12.9) 36(2.9) 140(11.3)

Soda drink | 604(48.6)  192(15.5) 173(13.9) 107(8.6) 89(7.2) 58(4.7) 12(1.0) 7(0.6)

*1) number (%)
36-2. Menopause group

Total (n=574)
. . 2-3tim . . . .
Non 6-11times 1time 1time 2-3times  4-6times/ 1time
one /year /month e /week /week week /day
/month

Beer 358(62.4)1)  58(10.1) 54(9.4) 42(7.3) 32(5.6) 23(4.0) 6(1.0) 1(0.2)
Hamburger 500(87.1) 43(7.5) 7(1.2) 2(0.3) 1(0.2) 0(0.0) 0(0.0) 0(0.0)
Pizza 410(71.4) 93(16.2) 54(9.4) 1424 2(0.3) 1(0.2) 0(0.0) 0(0.0)
Fried food 186(32.4) 153(26.7)  73(12.7) 29(5.1) 5(0.9) 1(0.2) 0(0.0) 0(0.0)
Coffee 65(11.3) 12(2.1) 17(3.0) 16(2.8) 26(4.5) 44(7.7) 22(3.8) 180(31.4)
Green tea 216(37.6) 56(9.8) 58(10.1) 42(7.3) 53(9.2) 75(13.1) 15(2.6) 40(7.0)
Soda drink 318(55.4) 89(15.5)  62(10.8) 57(9.9) 33(5.7) 12(2.1) 3(0.5) 0(0.0)

*1) number (%)
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