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SUMMARY
(FE QR

I. Title
Development of dietary supplements including Schisandra fruit extracts for the mechanism

improvement of menopausal symptom.

0. Purpose and Necessity of Research and Development
1. Purpose of Research and Development

The purpose is set as developing a health functional food material which is helpful for
the improvement women’s menopausal symptoms using a special agricultural product

resource produced in Korea called Schisandra chinensis.

2. Necessity of Research and Development

While the aging of population is shown throughout the world, the range of female elderly
group of people are also gradually getting increased and the reality is that the range of
women exposed to the women’s menopausal symptoms is also getting wider. Although
synthetic hormone supplementation therapy is currently used as the principal method of
treatment, the situation is that there are side effects such as increasing the prevalence risk
of breast cancer, coronary artery disease and stroke, etc while most vegetable hormone
drugs wuse imported ingredients without being consumer friendly from having low
formulation implementing ability due to the problem of preference, etc. Meanwhile,
Schisandra chinensis is used for deficiency, essence and endocrine system for the most part
in the Oriental medicine aspect while women’s menopause is related to endocrine system
deficiency, blood deficiency and deficiency of essence of life so it can be assumed that
Schisandra chinensis would be effective for improving women’s menopausal symptoms.
Since Schisandra chinensis already has been used as food from long ago, it is safe and
highly preferred. So it is determined that Schisandra chinensis could be selected as a health
functional food for the improvement of women’s menopause which is highly preferred in

domestic and foreign market.

. Metarial, Method and Results

1. Clarification on the Women’s Menopausal Symptoms of Schisandra Chinensis Extract
As a result of analyzing the MTT of MCF-7 cell and MDA-MB231 cell that are breast
cancer cells in the in vitro experiment using Schisandra chinensis extract, it has increased

the expression of estrogen receptor-a and [3 within the extent of not having effect on the



cell survival rate and verified phytoestrogenic effects by increasing the differentiation of
UMRI106cell. In the in vivo experiment, it has increased the thickness and the weight of
uterus in the OVX model while increasing the estradiol inside blood serum. It also
increased the bone density with dose dependency, relieved the physeal plate hypertrophy
as well as verifying the high effectiveness on the osteoporosis symptoms by reducing the
size of holes between cells, increasing the amount of myelocytes and increasing the blood
osteocalcin concentration. In addition, the fact of being able to effectively react as a natural
substance derived phyto-estrogen having outstanding effect without any side effects because

the blood concentrations of ALT, AST, BUN and creatinine have not been changed.

2. Study on the Safety of Schisandra Chinensis Extract

As a result of performing heavy metal detection test, less than the cutoff value has been
detected and the colon bacterium group has been verified as being negative. The bacterial
count also has been verified as not being detected. As a result of analyzing on the 59
categories of a precision inspection on residual pesticides, it has been verified as not being

detected or being less than the cutoff value.

3. Standardization of Schisandra Chinensis Extract Ingredient
The standard of functional/marker substance has been set as quantification range of

80~120% to be verified through a national certified agency.

4. Human Study for the Improvement Women’s Menopausal Symptoms

The change of menopausal scales including hot flush, perspiration, insomnia, irritability,
melancholia, dizziness, concentration, arthritic pain, headache, palpitation and vaginal
dryness has been evaluated on the women under menopause who have taken Schisandra
chinensis extract BMO-30. Forty to seventy year old subjects who have moderate or higher
menopausal symptoms have been recruited as a double-blind, randomized parallel study to
have them take the investigational drug for a total of 12 weeks. As a result of the
experiment, significant difference (p<.05) was shown in the KI scale which is a worldwide
diagnosis standard of menopausal disorders while hot flush, perspiration and palpitation,
etc related to the vasomotor disorder among the individual categories of KI especially has
shown a significant decrease(p<.05). During the research, no clinical adverse reactions were
shown. Based on these results, Schisandra chinensis extract BMO-30 has been verified as

safe food which effectively improves menopausal disorders.

5. Study on the Active Components of Schisandra Chinensis Extract

A screening experiment of cell level has been performed through a detailed fraction of
Schisandra chinensis extract while substances such as lignans, polyphenols and aromatic
essential oil, etc inside the Schisandra chinensis extract have been identified by performing
HPLC and GC analyses. Also, the fact that Estrogen (E2) exists inside Schisandra chinensis

_5_



has been verified by performing an LC-MS/MS analysis while a number of polyphenol
compounds have been clarified by separation to verify the
factthatthereactionofthesepolyphenolsand17-3-estradiol, etc revealing the efficacy which is

effective for women’s menopause.

6. Formulation Study Using the Schisandra Chinensis Extract

Various types of food ingredients (powder and tablet, etc) and finished products (extract
liquid, liquid tea, tea bags and mixed liquid tea, etc) have been developed using
Schisandra chinensis and its extract while these are currently being sold or planning to be

sold on the market.

IV. Study results and their application plans

1. Research and Development Performance

The phyto-estrogenic effect of using Schisandra chinensis extract has been verified through
cell experiment and animal experiment as well as establishing the KFDA health function
food ingredient standards such as setup of marker compounds, etc while verifying the fact
that Kupperman index getting reduced through a human study after determining the daily
dosage. Using these, publication of paper on the foreign journals and application of

intellectual property right have been completed.

2. Plans to Utilize the Performance

We're making preparations for the application on the KFDA’s health functional food raw
ingredient approval of individual approval type and the clinical study for materials to be
submitted to the FDA NDI notification. While supplying to large scale domestic and
foreign health functional food manufacturers and OEM businesses as raw ingredient, we're
planning to develop and finished product directly to be sold at domestic home shopping’s

and large distribution channels.
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Figure 1. STRAW staging system: Stages of reproductive aging in women(2]
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Increase energy expenditure
Reduce visceral adiposity

Reduce food intake i * E
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Generic Name Brand Name(s)

Estrogen only pills

Estradiol Gynodiol, Femtrace
Conjugated eguine estragens Premarin
Synthetic conjugated estrogens Cenestin

Esterified estrogen Menest
Estropipate Ogen

Estrogen-only skin patches, creams, sprays

Alora, Climara, Divigel, Esclim, Estrogel,
Estradiol Estroderm, Estrosorb, Menostar, Vivelle, Vivelle
Dot, Evamist (spray, not available generically)
Estrogen-only vaginal creams, tablets or rings
Conjugated eguine estrogen Premarin cream
Estradial Estrace, Estring, FemRing, VagiFem
Estrogen plus progestin pills
Conjugated eqguine estrogens plus

Prempro, Premphase,

medroxyprogesterone

Ethinylestradiol plus norethindrone FemHRT
Estradicl plus norethindrone Activella
Estradiol plus norgestimate Prefest
Estradial plus draspirenone Angelig
Estrogen plus progestin skin patches

Estadiol plus norethindrone CombiPatch
Estradiol plus levonorgestril Climara Pro
Medroxyprogesterone acetate Provera
Norethindrone acetate Aygestin
Progesterone Prometrium

19 19 Various medicines for menopausal symptoms(Consumer Reports
Best Buy Drugs. Prescription Drugs Used to Treat the Symptoms of

Menopause)
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7 DNA =d®ole %7 To] AAHIL don, JE=AY HA4 Y o= thAAA F
LA SHE BEEA ARGl o3 fAsAE =3 O I J|Fo R AAEHAA S
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s Tt ek == Ageet 5 ERo] Tt
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HRT &g
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mil UsD)
HRT,
1.724 (167%)
1244
Tl HAAZ ¢ 124
o % 1.299 2F 109 Ba
HEH0Y
-2
9.137{84%)

XIE: GBI Ressarch, ToFAIEH
F1) ABNHOINBEE LA 76| = (TTRIT - HURIT)/ALl?

e

F2) MENEMLTEE AE FHxI= HATS| 2IE ziZEb | 7=

a9 20 22 AEASTEE AA

o @AY 7FA] HRTS Wi &2l conjugated estrogen/progesteron(Prempro)©] 2000t =
B RARE o 22 FAZR] A Adte] @ik ol A 103t A HRTAIZS] 4
e 29%° IASkE. ATrtE o] S7kee A St 7103 Ao] obd ¢yt Q1A 9
g Zloly HRTY A% €3t wl-¢ A43 dZoldds. st Pfizere] 34|t SERM<I
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AlA A0 3 T 2 WE

1. eujz FEE AAAARE7] SN &3 719
7t LuAFEES] JqA2EZA A E3ZF &% ZA=(Gn vitro)
D) MTTEA-E E3F BMO-302] MCF-7 cello] A< AlZ=AES 3921

MCF-7 (breast cancer-positive cell line) cell®] AMEZBEE ZBES 95t MITT assayE
AABA S MCF-7 AMl32+= DMEM, 10% FBS, 1% Streptomycing X33 A& A&
MEE 1x10" cells/mlZ B33 96-well plateo] ZF2F 100ul® H7bste] 24A3F F<F v
g &, PBS ¢4F &N =2l BMO-302 welld 1, 10, 100, 200pg/mLE # 2] 3% Th. Sample
A2 = 24A7E WEE T 7 wellol PBS $%890] %9l MTT (2 mg/ml) &< 50u4
A7Vt o) 4A13F HES- & formazan A2 #2135}l formazan©] £ AR EA HTHE
gk AAZ thE, 12001 DMSOE H7iste] :moli 30% Incubation/\]Zl % ELISA
readerE ©| &3} 570 nmolA &3&F =743l Samples Ag|3tA & HFAIZl Tz

T AEZE 100% % 3G S "o Aol A ETNELES 73T}

ﬂllﬂl

(2) MTTE4 <& 5% BMO-309] MDA-MB231 celld| A& A ZABEE <

MDA-MB231 (breast cancer-negative cell line) cell®] MEAEE SAHES 95t MIT
assayS A5t TH MDA-MB231 A|¥+= DMEM, 10% FBS, 1% Streptomycins Z 33 Hl
A& AT AEZE 1x10*  cells/mlZ 2331 96-well plateoll Z+2F 100ul% H71ske] 24
AZE Bk weFet &, PBS ¢EF &9 Il BMO-30<= welld 100ug/mL=E A 23t th.
Samplex&] ¥ 24A17F w¥Fstal ZF wellel PBS €584 =< MTT (2 mg/ml) &4&
50ul® A7}t 4A7F HE8 3 formazan FA S 213}l formazan©] A A Al A
SYE 4Ad3 AAT T, 120ule] DMSOE H7bste] =o]al 30% IncubationAlzl &
ELISA readerg ©]&3td 570 nmollA SFEE Z435t Samples A El3kA] il v FA
Itz AlEE 100% = st< ol doizdd AxdEss T3t

(3 BMO-30¢] &% Estrogen Receptor-a, Estrogen Receptor-3, c-fos,
c-Jun expression &<l

MCF-7 (breast cancer-positive cell line) cell®] Estrogen Receptor-a, B¢ TS £<l3}7]
A3t MEZE 100cm?® disholl 24A417F F<F vl g &, DMEM media®l =<1 BMO-30< 1,



10, 100pug/mLZ 2stAth o] wl FANETFOE E2 (17B-estradiol), SAUETOZ ICI
(ICI1178, 180; fulvestrant)E AF&F T} Samplexg] ¥ 2443t i ¥l Trypsin-EDTAE ©]
g3t AZE dojth. Ao\l M pelletdll protein extractE 9138+ protease inhibitor7}
Z3H protein buffer (50 mM Tris-HCl (pH 7.4), 1% Nonidet P-40, 0.5% sodium
deoxycholate, 150 mM NaCl)E protein bufferg H7}3t] voltexingth. icedll 15
incubationA] 7] 1L 15% voltexing3tal ©] 8-S 4¥ ¥EI F, 12000 rpmlE 204%
Centrifugedt. A5 YRE FojA -80To| EAFT. F=3F @A LS De Protein assay kit
(Bio-Rad Laboratories, USA)E ©| &3t 30 mg¥ Z& &S At Ao A&
SDS 12%-polyacrylamide & ©]& H7|¥&& &3 @Hds ZAdoh 3 dHde
nitrocellulose o & ©o]FAIZl ¥, 5% skim milk in TBS-TE ©]&3} blockingAl il
TBS-TZ 1583t 3% M3 ¥, anti-rabbit B-actin, ER-a, ER-B, c-Jun, c-fos ¥A|(Cell
signaling, USA)E TBS-Toll 1:1,0002.2 3#]4ste] Y3l 4CollA overnight bindingAlZ T,
TBS-TZ 1583t 3% M A3L3L HRP (horseradish-peroxidase)”} ¢l goat-anti-rabbit 22k
A (Santa cruz biotechnology Inc, USA)E TBS-Tol|l 1:1,0000.2 3] A3t Y1 A4 1
AZE ¢ AP & ECL kitE A 2ldte] LAS Image Gauge ZEIHS ]85}
anti-mouse B-actin &A|(Santa cruz biotechnology Inc, USA) IEE HZT O E 3t 7+ Hl
o] 98 FAHsto] APt

(4 MITEAS 53 BMO-309] osteoblast like cell line(UMR106)o1A2] A=
A Z-& cell proliferation &<l

UMR106 (rat-osteoblast cell line) cell®] AZAEE ZAE 915t MTT assays A3}
A th UMR106 Ml*+= DMEM, 10% FBS, 1% Streptomycine X33 sl X & A&t AlE
£ 1x10* cells/mlE Bt3L 96-well platecl] Z}2} 100ul#] Z7bste] 24A13F &b viks &
PBS 580l <2 BMO-30S welld 100, 200ug/mLE * 2]5F ¥t} Samplex] 2] 3 244

Wstal 7+ welloll PBS &5&Ho =< MTT (2 mg/ml) &4 50ul8 H7lstAo 4
AZE ¥hE %, formazan S <8l formazan©] £AA A AT ] AA

3 oS, 120u1e] DMSOE #H7}3éte] Eo)al 308 IncubationAlZ! & ELISA reader® ©] 83}

o 570 nmol Al FHEE 24 Sample AT BT MEA h2T AZE 100%
2 oh9e el JuH MEAEEe oA

. euAFEE9 J2EEA &4 4 &% ZF(n vivo)
D Bd7] & I03F T

=
ICR 93 AAQ0:20)% 18T 7rkeld TYstel, AW o17] Y6 YA LE(2343°),



T

FE(B515%)Z 3t It FEAY A 3 StellA 109 B9 AH871E AFT A9F
A AVl FFTE FLAII Hste] AHE BEUET, & o
17B-estradiol), BMO-30 Fo4++(1, 10, 100 mg/kg)S.&E &
T #HA B Yol Zoletil e FAS Malvp3 A
9 3 E F11 70% Ethanol& Mo g2 FHHASE A=31, 4omP
MR GAE =E3AA, GBS AAE Z2EF F
o, 52, 55 sk

F& F 757 ARH 6F7 WlF 544 2d 10-11A 0 AU EE, SAUETAE 0.1%
DMSO7} Z3d PBSE 200uL¥ ZFEIsta, Az E27oE 01% DMSO7F 3%
PBSol =<l 17B-estradiol 10pg/kgE HAFo 3t BMO-30 T2 27 1, 10,
100mg/kg &=E 0.1% DMSO7} Z3HE PBSol| =< ﬁ??@l SRt AEFS A AFTe =
AL, 17dol FHA 673 FEFAE stHA A F AFTES IMAIN] A ot
Al i%f‘s}"ﬂﬂr. SFEEAIL ¢ T Zoletil2 IHE viHst AFEEE AR FH A
TS HAEdte] St #AEI FAE SAHI AT

F
Ju M

|

o5

il

(2) Serum estradiol concentration assay

NEst A2 A3 dh Y-S 14,000rpm o2 387 AR T dH LS o}
-70Co] B#A3ATY. H W estradiol 5 =542 enzyme-linked immuno -sorbent assay
(ELISA) W o2 =A3tAt. ZF wellol «]"43 g4 25uL (1:10 dilution)®} standardE &5
3}1l, estradil enzyme conjugateE 100uL#® 3ok 2417 F<9F 24T A2 A4 WX g 3
3] washing ¢tF&Ho 2 A3 o3 TMB 7] &S 100l +#
< 100ul stop &4 * &gt & ELISA leader 450nmoll A 5%

r°1‘

H‘X N
ol
S
k1
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(3) BOD assay

AFe] #H=5 dEHIS HAESsta AFT dH s PBS°ﬂ gol -20Ce Y& HAsth
WEs RAsd EEEHE 25& 23] AAST £ PIXImus densitometer (Lunar Corp,
Madison, WI, USA)E °]-&3te] =% (BMD; bone mineral density)E &7 3}t

o

(4) =x73 Histology

A9 = dEES H=star o
%t} PBSE Aﬂ]zﬁ},ﬂ 4% EDTA&
3}E AA paraffinoll Zujstal 7um

(H&E)S A AA3HT, 98 42 e 3

o

2
o 2 o

A3t 4TCANA 10% formalinel 1847+ 1143}
RSt 473 @341 & i—i}@‘l g 2 573
AE Azstdor. g9etdst £ h
n7 S o]-&ste] AESAT

2

ematozylin-eosin



(5) Serum AST, ALT, BUN & Creatinine assay
A Yo A et A S [FCCHS o] &3t 454 AFE BUN (blood urea nitrogen)
2 creatinineS, t54 A EEA]  aspartate aminotransferase (AST) %  alanine

aminotransferase (ALT)E =43t

(6) &3¢l Estrogen receptor- a, Estrogen receptor- 8 expression &<l

3H e 2w x2 0 EHE estrogen receptor-a, -B % Oncogene™® & -5 #4317 ¢35}
o] Western blot< 3tA T Ag %22 150 mM NaCl, 1% NP-40, 50 mM Tris-Cl (pH 7.4), 2
mM Na3VO4, 2 mM Na4P207, 50 mM NaF, 2 mM EDTA (pH 7.4)¢} NP-40 lysis buffer&
o] gst] F wWlES F=UTt F=F IWEE Dc Protein assay kit (Bio-Rad
Laboratories, USA)E ©]&3t 30 mg¥ 2 S A#Fste Aol AEstAL SDS
12%-polyacrylamided-& ©]& X7|¥& 3 ds st £ a@uE e
PVDF-membrane 2. = ©]&A|Z1 ¥, 5% skim milk in TBS-TE ©]&3+™ blockingAlZ 3 TBS-T
2 1581 38 A" &, anti-rabbit B-actin, ER-q, -B, c-fos®} c-Jun 3A)|(Cell signaling, USA)
S TBS-Tol 1:1,0000.% 8 A3ke] P31 4Tl A overnight bindingAZTh TBS-TZ 15%7F 3%
AA&tal HRP (horseradish-peroxidase)”’} #9°]%l+ goat-anti-rabbit 2%} 34| (Santa cruz
biotechnology Inc, USA)E TBS-Tol| 1:1,0000.2 &3l Qa1 ALo)A 1A F¢ A
% ECL kitE ©]&3l LAS Image Gauge ZZI13S ©]83}% anti-mouse B-actin A
(Santa cruz biotechnology Inc, USA) MEE tZw o2 3t 7} Wize] UEE A3l A
Fo .

o
ot m
2

2
JE

(7) Serum Osteocalcin assay
IAHE NFst AFHAZE APeHoh S 14,000)pm = 38 AR & A&
ol -70Co| EaAstAth. @A W osteocalcin &% F5A -2 enzyme-linked immuno -sorbent
assay (ELISA) W o & ZA3tth ZF welld 3|49 &4 25uL (1:10 dilution)$} standard &
-538}1l, osteocalcin enzyme conjugates 100uL¥ &F3h 2A1%F FF 24T A4 WA
% 33] washing ¢4F8&d 2 AHZ o3 TMB 714-& 100u1% &F3ta GaellA] 303t
}X g & 100ul stop &H-S A 2|3 & ELISA leader 450nmoll A F3EE SH3IATH

A

oL,

®) Ad”] vvtrd 75

C57BL/6 A #(20+2g)E 15T 7vtel¥ 73, 43S 3sh7] A8 AT 25(233°),
FE(55+15%) 2 3t Yt TEAE AHS 4 3stolA 108 ] H8UIE AR HAE A
27 (Normal), &4 tHZT(HFD+OVX), 8t (E2, 17B-estradiol), BMO-30 FoI(1,



10, 100 mg/kg)o-& T/t AdzaS ALt UmA o e 5 Wl Zoletils F
B NE AAZT H FAYE FI 70% Ethanol &

oy, 52, Bos AASAT daE =EAA, G
5 nylonAtZ &8, B2 9 RS %%%}Eit}. T

=

& AR 7770 A4S AL B FHolA AW A ol(High fat diet)

o
e
ftlo
=
N
)
i3
|

l

i
i
e
ol
b

(9) BMO-30 feeding & Sacrifice

FE T 75 HARE 673 wWlF 598 23 10-1140 AAUERT, +4UERTdE 0.1%
DMSO7} %39 PBSE 200iL% ZTFE8ta, dAhzT E279E 01% DMSO7F Z3d
PBSol ¢l 17B-estradiol 50ug/kgE H4Fo 3kdth. BMO-30 FoHw2 Z42F 1, 10,
100mg/kg =5 0.1% DMSO7} 238 PBSol| o AR aqth AaFd A AFs 5
B3tAaL, 1F7dol Y 673 FEFAE A S T AFTES WA A ot
Al ZAs G FEFEAI Bd S Zoletil2 AFHE viHEn AFEIZE HAYAR H
AE ZA3A

1

(10) FER & Adipose tissue weight assay
A7 AHT 1A o] S BMO-30 oFE Fo] Al AZ|RE mlY 1S A T Aolas
< MY AT o] AHAGS AFToE Ue #o=E At 438 T8 AR 1243 A

S Y AB Zoletl mHHAZ e AW 23 AEshel TS SRS

33 AFxAL d&E BF AZ3A 4ToAA 10% formalin®l] 18417+ 1A 3T PBSE
AR A4S g5 2 E@sE AA paraffin] Eolsh 4um FEARE A
22} f e & hematozylin-eosin (H&E) A4S AAISa, |49 HHAS AvWA S ol &3t &
43lAT dFHe = HE IS AEsta YIS AdFHSH 4TCoAA 10% formalinel] 18417
1Sttt PBSE A A Sl 4% EDTAE oA wrkste] 45:3F AR & ARl g
2 FH3tE AA  paraffine] EZmstil 7um AEEAES ARSI EaeAd F

hematoxylin-eosin (H&E) |4& AAIsta, GAE dAg Ard < ol&ste] A&sAH

(
o,

(12) Adipose tissue Histology
Ao A x2S HAZE3tY 4ToA 10% formalin®] 18417 1A SH T PBSE A A3ta
iP‘*OJ g g BH3E AA paraffinel]l Zvjdtil 4pm AEHEAS AAsiAo. oA
< hematozylin-eosin (H&E)E4 S AAta, |48 AAS IAnAS o] &3t AZsAn
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omAE AFHOR A2 S8 For e Eo] LHAF ol §F AFAFES @A o

T Al 52 =5 o Al

Nature’s Way schisandra

Berry Fruit

ARz F
VITALITY HERBS
Schisandra
Organic Schisandra
B
powder

2 AH A HAR

@O KFDA SJAEAA = ‘Yo a)jdH.

@ ujA= AFFA A AHETHs 9EE A Ho 3 tighek, B efkarlol A FH o
Jon, FgRTNME QuAE AR = AYHAS S F A
medicines= 2U|AV}F AFE T dolA 7FH, BERHS, I, =3, dHA HEgo X5
AbgE Tty Basta 9L

@ AF YAE DB & 2% 1134 s AFAAE dolgHuo]xe] A& A T Aok
e WPIAE F3)] 2ujRte] 28 FAE sty FAS

@ Az 54 NP 23 500ug/ml TF 7HA XTT A@AA AEZ 5430 YEFYA 23 (Lee
et. al., 2010)

©® FoHRIoA u e A 8Fol wet 1-3% () (3.75-11.25g)¢] M= A8,

® P A7F ofg o' AEE A9, AR 9stHA 5~15 g/day’t AFEEH AT AAET} oF&
o2 HAHEY Aede FEAHATF oY A AFFl U AR AdsiA (=
AekgA &R, Aotk =l AEA), S=E3AE 1999, ppl24~125).



@ HepatitisE A &3t7] #siA& Lignan %ol 20mgl 2 #F3}H schisandra F5=
(crude schisandra 7|22 1.5 g/day )= ™Y AASAT AANH SAH 925 35
8l7] #1341+ schisandra F%+%& 0.5-2 g/day (crude schisandra 1.5-6 g/day)7} AH8-%7A
t}, Crude schisandra decoction (2¢H)e FEE+= 515 g/day’t AH&E(Natural

Medicines Comprehensive Database).

3. 2H|A F&2E 98 &3 9 7433
A} UARE HY, SR D ALA
- Qu] A} (7K F, Schisandra Fruit)e] % ]2 <uj

- 89 : Schisandra chinensis Baillon
- HAEA] gkl =

D AFPE

ox
A

: v Al N
0 CsHpsOp
: 40047

)
ol > of

@6 00 e
s

oo A
B
off I

BN

: 0.45~0.68mg/g



4 = QW ZH(AK T

AREZR Gomisin N

B A A CaHuOs A F | 400.47

A

3 & White crystal

m.p(C) 121-122

IR (cm-") (KBr) 1618, 1460, 1269, 1200, 1107, 1047, 928

UV(nm) | Amax EtOH(log ) 2155 (4.64), 254 (sh, 3.96), 280 (3.51)

MS EI-MS m/z (%) 400, 385

(300 MHz, CDCI3) &: 0.73 (3H, d, J = 7.8 Hz,
7-CH3), 0.96 (3H, d, J = 7.8 Hz, 8-CH3), 1.78
(1H, m, H-8), 1.89 (1H, m, H-7), 2.01 (1H, br d,
J = 13.2 Hz, H-9), 2.22 (1H, dd, J = 9.3, 13.2
Hz, H-9'), 2.51 (1H, dd, J = 2.7, 13.8 Hz, H-6), 1
2.58 (1H, dd, J = 6.9, 13.8 Hz, H-6'), 5.93, 5.94
(1H, d, J = 1.5 Hz, OCH20), 6.48 (1H, s, H-11),

6.55 (1H, s, H-4), 3.53~3.89 (OCH3)
(75 MHz, CDCI3) &: 151.7 (C-1), 140.1(C-2),

151.7 (C-3), 110.4 (C-4), 134.2 (C-5), 39.4
(C-6), 33.5 (C-7), 40.6 (C-8), 35.5 (C-9), 137.9
13C data (C-10), 103.0 (C-11), 148.8 (C-12), 134.6
(C-13), 1412 (C-14), 121.4 (C-15), 123.3
(C-16), 21.4 (C-17), 12.7 (C-18), 100.7 (OCH20), T T
55.8-61.1 (OCH3)

'H data

Q) 7 E(EE AELD) ANITH
gerd & evAke] ARl =3
Hel zAl g AFAH
7h A oidekd emabe] Aol Fsho] IS AT
U A8 Az
) Al® °F 500 mgs S| Dol wWEE 20 mlol & F 2083 e FE
ato] o 3kt

L) ZFE MeOH 20 ml& ¥o] 2083t 253 &, o

A<

Elass



C) AL et MEEE HF 50ml AE&3 ¥ 045 im PTFE membrane syringe
filter= sl A|P@8Ho= /\}o?’_r/}.

@ Ad=2t

pERANIZETH Y] 24

AE7) Q) B EA (589 254nm)
a4 Shiseido Capcell PAK C18 MG, 4.6 mmx250 mm, 5 m
R el = 30C
ol 57 acetonitrile : water : formic acid = 70 : 30 : 0.1
% 0.6ml/min
® A
wr4 Ne| % = A AT ug/ml) x AES(ml) x JH4NF x REFEE
(mg/g) H = H E(me)

4. AAQAABA7] S48 A AAFA LA

7F LuAFEES] J2ERZA 4 EF &% ZAS(clinical trial)
(D IRB 9748 A4 & <

O A7ALY e

B ATE A &4 Aol ARAAAEY ARAAe YEAE gYer HAF A &
o] 40A0 A 7049 A4S Tz RAFHoH, F 508 NUAE YR TE55 o
o] Ad7] F4E 7 idARES AF3PT AEZAY Z2ASEHES TR AFS
ARERE Aol e A, ARZIZE Yol BdY] S48 dEE RIAE MRS A, A 2
o] JAEHE AFRKT4 71¥), SE2EEA T FAH} AT e, At 5) ¥
Hol e A, ol 2HHA @2 A, SSRIWEHEAIZEY  AFFAAA) T
psychoactive ¢F& AH&AL, DVT(AFABHEAF) 5 ANt de AR, FE e &

28 FE5A, AF Folt g AGE A

o
rot
I
(e}
oF

o MAAZ FEHYL.

o



(h A7 2ok

AT A= TUWAE HAFE= BMO-302] A7 S8/ &dtol]l thet A
HEANE

AAATA | BBl AEAEEY AR A% AAE ug

AT 54 A4 A AAE o= & Adr] S48 M AFY d4EF A

AT Wi ?j? SRR Q] oAX AEr] Zell mEuidol gobAal jloy 7]
E ZEE AL RAE FoE Msty AATE F e Hd
7154 AEe 877 okl A&
gojgtrow ofgo] Bdrle A (HiE), (i), B (ki) &
dol o] em A BA(HN), FATAE LK) E5o 2 7Hdr]
T4 A%, w3, BH, AAER S 88 5 Jdom, AExAgs
TEAES 5 0}04 AA71S4 A #HE Axe fEA wstE F<l
S vk S wEkA 7|E Ao SAE MR R AAld H8d Y
o7 F%5& lsuA 3

AT 71z IRB &Y =HE 24

AT & | B 347, AA 349 (ZEE 20% ©lH7]E)

(Ed/ A

A871E O A% : A A@0A~704)
@ 44 . 44
@ Kupperman Index (% %‘ oldel AAr|S thdA
@ WEATFEAAN AHeE T3 A

A £171& o5 279 shuets dlgdEE As B AT Fod 5 gl
O AE71ZE Woll 22 Y Z2A2HES FF3 AES AHE
& Aol A= A
@ A@71ZE Hell 37 39 #4899 RFAE ASS &
@ A Aol oAl= = AF
@ zE2EoEY e 7R ATY HHEYE, AT F) B
o] A& A
© dgto]l 2dHA ¥ A
® SSRIM YA ZEY AFFAAA) 5 psychoactive F& AH&A}
@ DVT(HFANEAT) 5 dASnAl7} Sl= A
E EE AL THEA
© AA FoA7t e A

TA = + 249 s sEE o ATFALA Ao o FA A

ger|E et
O A7 AT AAE TSR T A5
@ oA ZAYG FHE F2Hgo] LR A5
©® AAE 978 g FHE AINA B A5




A 4 | @ Kupperman Index(¥ 3+5) + Menopause rating scale27] &)
2 FHriy | @ AgAF HAREAAHAD) TSH, free T3, free T4, TC, TG, LDL,

HDL, WBC, RBC, Hb, Hct, PLT, Albumin, T-protein, Ca, P,
Estradiol, FSH, s-CTx, Osteocalcin

@ SHAA ZHAF . ALT, AST, BUN, creatinine

- AW Repeated Measure ANOVA, p<0.05

(T A7A

T 504 APAE 2dddste] AAE APdASS R APAF FATH x4 F
RO R e TR WAl oste £ F st ol wiAdste] A77 1WA ol F
B fA el 12537 2SS Bastda, ARAAY AL Adle ARAET P2 E
e 543 A A 2 e FAFGoEN A= 8 AT ARAMAE BHH=
= 3ok =3 A7 APAE A48 A4S #Md gt nhIE AIAAE EHH o
2 AYPAAA FRAAH nfTES) BT YA AT FB AMA BAA dLo=H
R %/‘46}914. =3 FPATE JFAT} shue] FAFAET E=E h2AFT)olut o
AE o] Aol Fosts AF=A FAEIAC oste] st ol i EH O] 1253 =S
Tl PHOE dgEe= ATt

- o= 2 |
=
=
o
& A2 |
19 23 729 A, oleHA, BlAT
(Parallel Design)
@) AAH LA FE AFAA R
=) BH %‘:‘L 2] B A B gk t}e EdAT
'?"\l? E,— 75} feIRiNEEe) :H"—l RG] 1_‘!4 "I‘O:] [s}
FAR | 2 AFEE e
A E A E 3 B3] 3 400 | DY | ATE
R I, 292},: A, A # 3TE g
=0 [e)
FHE | AgusRe s 2 57
HEAF [ FEAEEA,ARA | ] 0 | BEaw ) AT
FEA 5

AT AES 19 23], 13] 244 o, AYer F 125 &% &30 AFAAY =

B +£85E AT 27 ATFWAAASANA ATH BLUAE nigoz AT AFAT}F §<



d W

iy

(h) FrEH B Ay

@O Kupperman Index®} Menopause rating scale A& Ak

- A7) 5T E Hrbe A A oA AAlStaL e 7P 71 EAHQ]D FUEEA
g AHEH+= 7]1EQl Kupperman IndexE AHESFAL, & 117FA &5l digh S49 A=
A st zh o iyt FhHTE Fotd 1 index®] FAIE 78d7] Al =
s o} 4 olE Aot Kupperman Indexoll= AAE AWV vl=&Add 5o wA

o
N
Ty
]

A7 "W o]& E<estr] 93] MRS(Menopause Rating Scale)2] 2714 &&(4d &<l &4, il
ETA)S FIHetd AFSSEATH 919 27FA AEAALE ol &3t AlEATE AR AJAE O
Fo2 7] Kupperman Index %53 MRS F7} &-&o tigh S443d A5 2 5, %
T2 THHCoE FrtstAT

27 ge0d) | o) EEGE) AT EA)

e o x| | X 2
N| | tfo| o (B | aft| r2

=4
=

ZAUe | 4 | BE | A% | 954w
#) | a®) | e | ex) | @)

- g9Asky AL WBC, RBC, PLT, Hb, Hct
- dHAY3}8LA HAE TSH, free T4, free T3, TC, TG, LDL, HDL, T-protein, albumin, Ca, P
- A4 EEE Ak Estradiol, FSH

- FUE AFE AAE s-CTx, Osteocalcin



- AIFAA B8 A5 kA HALE st o33 22 Ad4AA AAE Al
- A3l A AHAAF . AST, ALT, BUN, Creatinine

(1vh SAEH

@O B7HH o FAEY O

Kupperman Index, MRS, Estradiol 5¢| Z} WS tistA H8&Ad7} H& 9o WS
=743l Repeated measure ANOVA 45 AASAIL 824 H7ld st A5 AF7S
T BAWELeR i, dxads FUHoRE 45t faAS Frhskdd. BAES B A
oA AA71719] FEA B7HE AT FAEYL TAAA AR SAXI(KFDA, 2002);
ZAsH, ol &H e TAMNINAE SPSS Ver. 21.00th. TAH FoAdE 93l FrolFEL 5%=E
2AA(F p-#<0.05 olH FAZC=E fFo)stal ofg) Wl oA, 434,

O

o
7}017‘1]% ZE:]XG](Chl -square test)S AAEFT FholAly ABY 8 AHEE 4 =
7} 5R ZH& Ao 25% o]l B¢ M AHZ A (Fisher's exact test) 2 AAHIT AH

g W4 584 HAL independent t-testE ©]-&3t) FHA HAAHNA A5
© EASIO| thalo] FWH HF(covariate) 2 R At FAA e dg=o s
A &]3t= ANCOVA X+ Repeated Measure ANCOVAE A A3

® BHHF

AN@7171e wEAE H7EE Sste] 1% 3 23 fEAETE He T 959 Wdad
Kupperman IndexE& AHd, FXF AF$9 B (mean)s B7HES YR on, MHESH
EAHE o] &8st T4 7 BUigke] A FAA HAA NN FZsHA A vEhd &5
T H(covariate) 22 B G3= RM-ANCOVAZ EA3lH, w528 35 HAgsted AT
o] W7l o] HEtEY Ats Aoz HAZH.

ITTEA S fsl 5 &4 B7F A5 259 49, &< thAl(single imputation) ¥
% sl LOCE# o] @ol AREHTh drbd o= QA A GA P A LOCFHS 25 A5
£ A (constant) E FHF3te A THE 7H (restricted assumption)ol = E8taL ARESE7] 4L
Bzl A3E Fte o2 AR &3] ARSEH= BRiolt ASAE AHYste ol dA
M FEHoE ARE = e glor, olF Eg W thF A (multiple imputation)



W2 g thAE e et & 5

5 2FAE 7R ARE o2 WA diAste] o2 e diAE HolHAS el AR b
BAlES 22 A4 W ]%5‘}&] 42 AT gdsiAE S 9 gAEES ¢
2y WHo=z wddAe EFHA4ES 1EsteE WHOE  MLEMaximum  Likeihood
Estimation)'§ © &2 EM(Expectation & Maximization) ™ol Utk EM-S Expectation
Maximizations Al&3|A wrEste] ASgS tiAE e ek & AFodA= EM WS
ol-&ste] A= S thAT



CEAD [7A8 << AAET THA]

Aol ZAEAAAE Y] AFaal4e Y3 E T 20149 1€ 149 A= IRB 9748

%92 Wtk olglt RBERE wg AAAT FuAolt

HARECI YRS Tel. 02-2001-1943~5
ANl ZBE2F ME2 29 () 110-746 Fax. 02-2001-1946

FotJr MEotAl A0 CHEH IRB &ZWE Otchet 201 YHAERLICH
A

IRB No. | KBC13244 | §=81& | 2013-244-2 | HIE¥ | 2014.01.03 | &

0z
10
OB
10
O

21
4
|
=
I

A2 HH ZUHA BAHFEZ BMO-302 GEAEHDI| SAME S0l T

S o

4%

o

CIXAZAIE

Frstossh e, Version No. 2.0 version | jan 03, 2014

Date

Aol AN CHEr gEiA
) (2018.12.2, AIE & A&H49 @ A7 (2013-244))

O ARHEAN (&7
O ¢RAEA (22) - ByH= B3
B AOoZH0 tiat B A - HAX: UYL LQOIVFESL HE8HEHI| SAML &0t
0 oA EA - HEAE [N MHFEZ BMO-302 ({&8AED| =4
Ao TH A 01 Xi2 Aol AR A & S0l CHE QIHIEZAIE
O =29M :%EH:JIE (Vers?on 1.0, Nov 15, 2013 — 2.0, Jan 03, 2014)
0232 DA ;?XI;A-I (VerSfon 2.0, Jan 03, 2014)
O olablS S 5T A ZJI2 A (Version 2.0, Jan 03, 2014)
ARAAT 882 2 SS9 M (Version 2.0, Jan 03, 2014)
O D&t TET oxe
SHPHE Ao JMEAN (=FE)
=8 wald 14 (20154 1 & 13 2NHK)
Ao YAt 20148 1 & 14 ¢
NE42] AFI|2E 20195 022 2 EA
AlOJZ 1 H 502(2014.1.14) O AME & Aol [0 B & HAAMO [ &Y JIE
s2A2A | mol. Moo aE,

serae2014 9 18 14 ¢
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D AAAEAE EF wF U5 L
@ A 71578 A wlF 7155 ol FAME HEE, == s dx)
@ AAA LAY

He 715 58 B35S

@D ARASE NEAE DA WE, A D w2 AT 2 wgd, Fepis) Aole] A

HEAD =F i A 5 whg 7159 AgAEE F

r]I
ot
:;l
rd
i
i
fd
i
N

fu
=2
e
2

2l
N
f
1
e

@ S5 Aol AAAHEAIHA FAstr] s vPATt FAAE=AE B8] s, AFA
7F Aol AR el AR AlFE e AE A HAAR v

ATE AWRHOE F 558 IPA 49 F AT AFA AL RIS FRE

bl
T+ AT TEZF HJ, IRBol| TREIAE ASsIAth FEEIANE AT7HAL 714 HF

] AWOM NYAEY SRAFL AYAYT AT SERPA o T BIA 5, A
oot NP4 AUEE g ARE AP £H A7 =
A

fre ATEEAE 2E 8l F7hek A
%‘J«l ANHMOEA ?jrﬂ olEE FolA IRBo ATAIE WAHS AASA A& F4
(=Y 2014.06.19)& AT

uzt Bag BAZLY) Yo 1089 ol ehE(SK chemicals) S 7}t 90Tl A 3412 3
52 (Cosmos-660) ¥+ F F=HS 3 NFEF7|(DY-20L)2 70CANA F=F3Ath. A
FEES £Y37] st A7t A (Fuje) & AHS AME3IAT, WA &uls AAS7] 98t

F

=
o] TLC(Thin layer chromatography, Silica gel 60 F254, MERCK)E A Alstth. TLCO] &<l



UV detector2 ©]83F 365 nmol A Al Y 3FA .

2 F== 294
TLC NSz s52=2 AZtd deds A8l

=

£ Schizandrin, Gomisin A, Gomisin N< /\]-*‘lo AT LU FEEL g2 I AFHE
[e]
=

~

Ao 53 BYE T LAGTES FSA oegE& 1mol &I F 02 um syringe filter
(Milipore)® | #3%+ & HPLC (Agillent 1200 Series, Auto injector) A|S= A}-83}S] Lignan
< 43t HPLCOl AH8% column Zorbax Eclipse plus C18 Column (4.6x250mm, 5¢m,
Agilent)o]1, fF&%%; 08m¢/min, UV HYHEHE; 250nm, &w; 70% °FdxyolEZH:30%
Water:0.1% Formic acid& Z7o=2 3to] £33 Lignan &9 &<l 2 AH7Fe A&
H W Lignan A& Aol A ¢S Schiznadrin, Gomisin A, Gomisin N & 3-8t
ol Al HEoFHFS Schizandrin A, Y¥-Schizandrin, Gomisin CS AF83}9 Tt I ZntE 189 2z
vd= ®£FEF Lignan®] =& o]&3ste] 4L, 4 Lignan &2 EEFI Hlwsty
ARt AT

EYUEFE 4871 HAste] lignan £4 A AHEE MES AHSSHAT. HPLCE Agilent
1260 Infinity, Z ¥ Zorbax Eclipse Plus C18 4.6x250mm 5mm, < 0.5 ml/min, FZ7] UV
250, 280, 306 nm(1260 DAD VL) 7|7]|z7o2 #4343, o542 A; Formic acid in
H20 (pH 2.5-3.0), B; 100% Acetonitrile (v/v)ol® 7]&7] &l 272 Table 10°] e ST

3 7 HPLC eluent condition (v/v).
Time (min) Buffer A (%) Buffer B (%)

0 90 10
5 90 10
35 50 50
40 90 10
45 90 10
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3t7] 913t LC-MS/MSE ©| &3 o 2~E=Z7 4% (a-estradiol, B-estradiol, Estriol, Estrone)<
BT,
HaC ?H
P, LN
| H ]
[ AR
17B-estradiol (EX)
o
L. o
i '1. 4
9OL
HO™
1 7a-catradiol (E2) | Estrin] (E3)

0% 24 A 2ERA FE

h A= AAE WE

O A& 1g< F3H

@ NaCl 0.2 ~ 03¢5 7}

@ MeOH 5ml, 6N HCl 2mlE #H7}ste 50C &F0 A 20min 3t 4F7bE3)

@ Na2sO4= ©f 05g= FH7lste £33 5 A4 Edste 45d<& 045um Syringe
filter& o] -&3te] o3}

©® F=3 55 98t Sep-Pak C18 7LEZAE o] &3t AREE A £ o] §4<
OA AasS712 w5

® MeOH 500ul® ZHAFE = 022um Syringe filters 7FA3 oAl & 2ml ZA
vial o &7

@ LC-MS/MSZE 4 A 33

(th Auzd

- LC7171: =7HUSA), 3 AHWATERS), E=9(UPLC), Column(UPLC BEH (18,
1.7um, 2Imm X 100mm gradient) Mobile phase(A;5mM Ammonium acetate,
b;acetonitrile), Injection volumn(2ul), Column oven temp(45C), Sample temp(57C)

- MS”17]:  =7KUSA), 3|AHWATERS), =ER@W(TQD), Source(ESI positive &

negative mode)
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L 27z 259 947437 S840 &3 79

7b LuAFEEEY d2EED 84 52 &% AF(n vitro)

(1) MCF-7 cell(breast cancer-positive cell line)oll Al A E YE& &<l

- MCF-7 Cellol 4 BMO-30 FE=< Agstd +8d A2 AE&s At

- BMO-30 =2 B AHY AETr Y AZAESES S7HA71A Gt

*kk
I ***

normal 1 10 100 200

80 —

60 -+

40 -+

Cell Viability (%)

20

1% 29 Effects of BMO-30 Extract on MCE-7 Cell

Proliferation

(2) MDA-MB231 cell(breast cancer-negative cell line)ol A A E FE& &<
- MDA-MB231 Cellol|4] BMO-EF-02, EF-03, EF04, W100, E30, E70, E100 &< *g|3s}4

T ME 54 &% & Screeningdt i th.

140

- BMO-EF-02, E70, E100 3=%<& A93 BMO-EF-03, EF04, W100, E30 3=%&o°] A4 %
120

o METRG AZAEEE FIAA @k

nor EF02 EFO3 EF0O4 WI00 E30 E70  E100

Cell Viability (%)

100 (ng/mL)

19 30 Effects of samples on
MDA-MB231 Cell proliferation



2 cell

Estrogen Receptor- a ¢} Estrogen Receptor- 8 Expression <l

MCF-7 cell(breast cancer-positive line)ol A1¢] BMO-30¢] &xd¥

- MCF-7 CelldlA BMO-30= =¥ = 1, 10, 100ug/mLE 2|3} Estrogen Receptor-q,
SRl 3t ATt

= U

Estrogen Receptor-B Expression<
- BMO-30

- BMO-30

w

*kk

IS

w

N

Relative ER-a Intensity

=

100

13 31 Effects of BMO-30 Extract

on Estrogen Receptor-a expression

nor E2 ICI 10 100

ER-a
ER-B
B-actin
19 33 Effects of BMO-30 Extract

on Estrogen Receptor-a, 3 expressions
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13 32 Effects of BMO-30 Extract

on Estrogen Receptor-B expression
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13 34 Effects of BMO-30 Extract
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(3) BMO-30¢] &%® c-fos, c-Jun Expression &<l

MCEF-7 Cello| 4] BMO-30= 5% = 1, 10, 100pg/mLE A 2|3t c-Jun, c-fos Expression

2 FolsqT

BMO-30

1

BMO-30

1
MN

BMO-30 F%%&°] Phytoestrogen=# 283}
At

EEL cJund EEE fFoA4 A #
B cfosd] TS AT RT A JA FAA AT
c-Jund c-fose] HEE FYAH A HA

1

2A A,

cfos

c-Jun - T e

b-actin - —————
1% 35 Effects of BMO-30 Extract

on c-Jun, fos expressions
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(4) BMO-309] & =&
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FEA fol4

M| Z o A 2] Phytoestrogen effect

< 1, 10, 100, 200ug/mL F=HZ X 2|3t ZZA|

=y

-

- BMO-302 =

Cell Proliferation (%)
— =
4 [o2] [e=] o ~N
o o o o o

[}
o

nor 1 10 100 200
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. LuARFEE
(D 733~

(H BMO-309
- BH 9 da

A XA

- Ao FAE )
A7t

- AY RAE 2 Fa

o},

Body weight (g)
§

ol
N
N,

Oweek 1week 2week 3week 4week 5week 6week

%2
32
o
g
o]
<
Q
3
o
M
of
T
Lo
2

—+- nomal
—a Ovx
E2
—- BMO30_1
—e- BMO030_10
BMO30_100

i 8 Effect of BMO-30 on body weight

Uterine/Body weight (relative intensity)

9 A2EZA A EF d% AZ(Gn vivo)
& RddA BMO-30¢ FA W vXe ¥F
3

b1 okE Eof 67 ¥ i A &

normal

1
#i#

0.8

0.6

0.4

0.2

0
ovX

E2 BMO30 1 BMO30.10 BMO30 100

normal OVX E2 BMO30_1 BMO30_10 BMO30_100
0
33.12+1.4 36.82+4.8 35.04+1.8 36+1.95 34.64+1.6 34.9£1.09
week
1
31.89+1.6 35.4+5.1 35.81+1.8 35.35+1.9 34.25+1.7 34.16+1.4
week
2
32.28+1 34.87+4.2 35.11+2 34.43+2.1 33.08+2 31.9+3.1
week
3
33.63+1.2 35.86%5.1 34.45+2 33.95+1.8 33.18+1.8 31.97+2.6
week
4
30.48+1.5 35.23+5.6 33.76+2.4 33.32+1.8 32.9+1.9 32.30+1.9
week
5
32.68+1.2 37.26%6.1 36.72+4.3 34.29+1.7 34.24+1.8 33.44+1.8
week
6
5 34.87+1.8 38.13+5.6 34.81+1.9 34.92+1.5 34.45+2.6 34.68+2.3
wee

Results are presented as mean +S.D.



(1) BMO-309 2§ Uterus ¥3}

- mouses 3B|AAITIIL ANEFSIY Uteruss &3tk o] W Stoz A & FAE 2o}
A8 FA M3kE gt
- AeFAE Bz Blet sAmHETAA oA Al sk,
- FUETR] B272 GAHEE sty i A3 FAE FVHIAT
- BMO-302 g4t zTd Blsty AFFAE FA A S7HAHT
- omA FEES AFTe FEFS VAA FRoy AT FAE FTHAIHG
3t 9 Effect of BMO-30 on uterus weight
normal OVX E2 BMO30_1 BMO30_10 BMO30_100
Uterus/
Body 1£0.031 | 0.78+0.09"" |  1.05+0.05" | 0.94%0.05" | 0.95+0.12° |  0.95+0.08"
weight

Results are presented as mean +S.D. ## indicates the mean differs significantly
between normal group and ovx group (p < 0.01). *, ** and *** indicates that the mean
differs significantly between sample group and ovx group (p < 0.05, <0.01 and <

0.001, respectively).



(E}) BMO-309] 28 AF F74 H3}
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- BMO-30& At zTol nliste] AFFAS ozt /A AT

BMO30
1 mgikg

BMO30
10 mg/kg

BMO30
100 mg’kg

1% 39 Effect of BMO-30 on uterus thickness
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2 ABAd7] 55 =494 BMO-30¢] = estradiols%= H3}t

800

700

3 600

2 500

g 400
& 300 Hith

100

0

normal ovX BM030.1 BMO30.10 BMO30.100

Serum Estradiol (

(=]
[=1
L=}

310 Effect of BMO-30 on serum estradiol concentrations

Normal OVX E2 BMO-30_1 BMO-30 10 | BMO-30_100
Estradiol
666.85 163.90 620.77 513.595 517.181 521.91
Concentrations -
+76.36 +85.43%# +54.04 +113.19 +55.184 +89.30
(ng/mL)

Results are presented as mean *S.D. ### indicates the mean differs significantly
between normal group and ovx group (p < 0.001). *** indicates that the mean differs
significantly between sample group and ovx group (p < 0.001).

- oAdESol Adrlel A Ay JHA AW F UFEES EF estrogenT o] WolA| 7] W Eo]
o Oz Qs e 75 8 2y A= we oY Fx E#3, =F, AAAY, 2
AT Tol dojur #HA olF 3~5dole Hlx AT A, 5-7d Folle EHEFOl
verd 5 sl

- ARHAR A} dde dAEE = EHEAH. EF estradiol FEE
enzyme-linked immuno-sorbent assay (ELISA) o2 S35t

- FAWET ovxt& B ET O HISt EF estradiol E=7F #oA UAl AR

- FHUETE G2HEE Q8 FAE EF estradiol FEE FOH R FUHAFT

o

Azl vl EF estradiol 35S 7oA AA S7HAI AT



(3) 337 & mdoA BMO-309] &g A-5<] Estrogen receptor &&

- BMO-309] A2=E=Z27 &3S AF37] 98t OVX miceol 4] Estrogen receptor-a (ER-
a) 9} Estrogen receptor-B (ER-B) L@ HFS SH3IAT

OVH MICE

ERo ~ (e oo (D e .. -

ERB = b s

f-actin m | GEE —— — L e—

normal I I OV
100
I I 3C {mzle)

-
E
(5]

v
5
=]
=

- dAAES FF FAWERTS FdHET A HISE Estrogen receptor-a (ER-a) ¢+ Estrogen
receptor-B (ER-P) AFlo] AX S5FH Lo FolET)

lo
e
(el
o
do
lo
_léd
o
u
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- BMO-30(schisandra chinensis; SC) SATHxw ol Hlgt % o|E&HSE FoA YA
ER-a¢t ER-B| TS F7HAZTH



4) 7337] & ndoA BMO-309] 29 vx&= I
(h BMO-30° &% =2 =(BMD) ¥3}

'é' % 1.0 _-l__ T
0.0 ;
Normal | { ovx
Vehicle B2 1 i0 10
} 1 SC (mgkg)
3 11 Effect of BMO-30 on bone mineral density
normal OvX E2 BMO30_1 BMO30_10 BMO30_100

BMD/
Body | 1+0.14 | 0.77+0.08" | 0.99+0.08" | 0.94+0.03" | 0.97+0.06 | 0.98+0.1"

weight
Results are presented as mean *S.D. # indicates the mean differs significantly
between normal group and ovx group (p < 0.05). ** indicates that the mean differs
significantly between sample group and ovx group (p < 0.01).
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(45) BMO-309] Femur Head growth plate hyperplasia®l " X|= F3F

- AU ETS Azl HIEt tE I headollA AAHY] HIWFo] SJIHIH. =
g IFAETE FAaEAY. SRS AN st tEE headd] AT HITH

dasol AdrEor 353Ut

- BMO-30< 10, 100mg/kg &=l SAtET H3te] EF headd AAT HlUFS
72 A AT

X 40 X 100 X 200 X 40 X 100 X 200

(th BMO-30° &3t 4gE Abole A=E 3+ 79 WE
- FAU TS AT st FgE Atolo AlE It o] A Tt &
Aoz SRz HEte] deE Alole AE P S E90o0H, AFES

302 EE FXolA (1, 10, 100mg/kg) S ZTo HIgte] b= Abolo] AlE It




(vh) BMO-30°] ¢ & serum osteocalcin &% 3}
4

Oo]:

BN

2l ovxit

At 2ol Hlsle] dF osteocalcin EE=7F oA A FH AR
=E

o
T
fzTe HAFEE Ad 4" ¥F osteocalcin &

0 do

oX,

- BMO-30(schisandra chinensis; SC)> SAtZxT o Het] & oz FF
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3212 Effect of BMO-30 on serum osteocalcin concentration

normal

ovX

E2

BMO30_1

BMO30_10

BMO30_100

Osteocalcin
56.26+2.60

39.91+2.69""*

50.47+0.94"

41.70+0.92

47.43+2 58"

62.00+2.55™

(pg/mL)

Results are presented as mean =S.D. ### indicates the mean differs significantly between normal

group and ovx group (p < 0.001). *, ** and *** indicates that the mean differs significantly between

sample group and ovx group (p < 0.05, 0.01 and < 0.001).
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(5) 78337] & =ddA BMO-302] Oncogene expressions &<l

Z2 oA g EAHES o] 85t e (oncogene) AAR] c-fos®t c-Jund

AT =
wg 24

=

AN ET B2 SEd AARA cfos}t c-Jung] W

- BMO-30(schisandra chinensis; SC)< c-fos¢t c-Jun®| L3 9

OV Mice
cfos = " o
c-Jun -
R TR ee—————g———al e
normal I I ovE
Wehicle E2 1 10 100
' } 5C (mzlks)

19 41 Effect of BMO-30 on c-fos, c-Jun expressions



6) 7437 = =2dolA BMO-309 =4 A
(h BMO-309] =74 A

300 60

230

.-'\I I [II.I'I.1

'\S'I' ('IJ."LJ

MNormal ovX E2 BMO30_1 BMO30_10 BMO30_100 Normal E2 BMO30_1 BMO30_10 BMO30_100
3213 Effect of BMO-30 on AST & ALT
Normal BMO30_1 BMO30_10 BMO30_100
AST (U/L) 1321 144+1 136.5+3.5 135.5+0.5
ALT (U/L) 36=1 34+1 34+1 31.5+0.5

Results are presented as mean +S.D.

- AREAA BT AHES IFCCHE o]§3ste] 154 AFEA] aspartate amino-
transferase (AST) % alanine aminotransferase (ALT)E 43It

- BMO-302 7H542] A ZEZAQ AST (SGOT)9F ALT (SGPT)9] =l d&FS wxA] e
=



(\h) BMO-309] A=A HA

- BMO-302 4154 A3EEZ Q] BUN (blood urea nitrogen)#} creatinine®] F %o F3F

A ekt

- BMO-302 % 54<= YEWA Ldth

25
20 »

15 3
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i 2 015
0.1

5
0.05

0

nnnnn I BMO30_1 BMO30_10 BMO30_100

=3 =3
S o w
G w &

=}

BUN (mg/dL)
Creatinine (mg/dL)

114 Effect of BMO-30 on BUN & Creatinine

normal

[

BMO30_1 BMO30_10 BMO030_100

Normal BMO30_1 BMO30_10 BMO30_100
BUN
22+1 21.5+05 22+1 23+05
(mg/dL)
Creatinine
0.29+0.01 0.26%0.01 0.3£0.01 0.275+0.035
(mg/dL)

Results are presented as mean +S.D.
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(D 78d7] vigt FEEDA BMO-309] Ad tiAtel] wX &= F3F
(’h BMO-30°) 9% A F ¥3}

- FH AN OVXERD S FEAR & 1A 2olE 753wt 74d7] B &

g T 2ol g rds
g3 & AFS AF 3 A9 SAWETQ HFDHOVXTL A Fo] HAthxTo B3l
folH o g Zrtetdh FAHETF E2 REoAE A Fo] ZHAEATt

- BMO-30(schisandra chinensis; SC)< 100 mg/kg FEolA Atz ol Bt A5 F7t
FHE o darFt.

60—
HH#
ek d&
S 40- =
r
g
=
£ 20
o T I
NOR HFD+OVX E2 SC1  SC10  SG100
3215 Effect of BMO-30 on body weight
normal HFD+OVX E2 BMO30_1 BMO30_10 | BMO30_100
Body weight .
® 23.92+0.55 | 49.64+3.76""" | 41.44+3.36 48.58+1.75 48.68+1.65 45.46+2.07
g

Results are presented as mean *S.D. ### indicates the mean differs significantly between normal

group and HFD+OVX group (p < 0.001). * indicates that the mean differs significantly between
sample group and HFD+OVX group (p < 0.05).




({h) BMO-30°] 93 o] e ¥}
- A Aols AAT Az Bty ANETS &
ERATE oA AHAFE w7 s g zsd vliste
- FAUET E29F BMO-302 EE FRA F o] AT oA HHZF] FolHd
2ol 7 ATk,
o

i
1>
o
};op
o
o
off
b
o
[
2
o
ull
Jo
1o
ox

- BMO-30& =E s% (1, 10, 100mg/kg)olA Z7}
AA A Z T

316 Effect of BMO-30 on FER

Parameter normal HFD+OVX E2 BMO30_1 BMO30_10 BMO30_100
Food

intake

(g/day/m

ouse)

2.36+0.22 2.02+0.16 1.73+0.31 2.17+0.08 2.04+0.12 2.01+£0.21

Energy
intake

(kcal/day

842+0.78 | 10.90+0.86""* | 9.34+1.65" 11.71+0.44 11.00+0.63 10.87+1.13

/mouse)

Food
-016+0.02 | 3.19+0.26"** | -1.30+0.307 | 2.15+0.08" | 2.07+0.12"° | 0.55+0.06""

efficiency

Results are presented as mean =S.D. ### indicates the mean differs significantly between normal
group and HFD+OVX group (p < 0.001). *** indicates that the mean differs significantly between
sample group and HFD+OVX group (p < 0.001).
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- BMO-30(schisandra chinensis; SC)-= 10, 100mg/kg =T °lA &4

ARt = JEHOE {4 e A HolA I

Visceral fat w eight (g)

NOR HFD+OVX E2 SC1 SC10  SC100

3117 Effect of BMO-30 on total visceral fat weight

normal HFD+OVX E2 BMO30_1 BMO30_10 | BMO30_100

Visceral fat
0.34+0.05 | 3.94+0.38"* | 2.86+0.36 4.00+0.56 3.52+0.27 3.72+0.22

weight (g)

Results are presented as mean =S.D. ### indicates the mean differs significantly between normal
group and HFD+OVX group (p < 0.001). *** indicates that the mean differs significantly between
sample group and HFD+OVX group (p < 0.001).
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20,0 um \ 204 um |-
b % - -
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-

| 2kl und - | 20.0 wsim

BMO30
B2 ' 100 mg'ks

|_~_1_| | 20.0 um

13 42 Effect of BMO-30 on adipose tissue histology
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Atrazine, BHC, Bifenthrin, Captan, Chlorfenapyr,
Chlorothalonil, Chlorpyrifos, Chlorpyrifos-methyl,
Cyhalothrin, Cypermethrin, Cyprodinil, DDT, Diazinon,
Dichlorvos, Dicofol, Endosulfan, Ethion, Fenarimol,
Fenitrothion, Fenpropathrin, Fenvalerate, Fludioxonil,

. . . . 44%F 5 REt 249
Imazlil, Iprodione, Iprovalicarb, Isoprothiolane, 410 TFEEoF A Bl
Malathion, Methidathion, Paclobutrazol, Parathion, 4’ 1' 20 T2 ofrhag B0
Parathion-methyl, Permethrin, Phenthoate, Phosmet, o e oo H
Pirimicarb, Pirimiphos-methyl, Prochloraz,

Procymidone, Profenofos, Quintozene, Tolclofos-methyl,

Triadimefon, Triazophos, Triflumizole, Triflumuron

Acetamipid, Azoxystrobin, Boscalid, Carbaryl, A& FH A10. LA

Carbofuran, Fenhexamid, Flufenoxuron, Hexaflmuron, 4E T AFTSF B

Methomyl, Methoxyfenozide, Pyraclostrobin, 412 BFEFHEE E4H

Pyrimethanil, Thiamethoxam, Flubendiamide 4122 SO E B4

AR EE 4 4 3 Al 5 4 42 3

BHC ek S Phenthoate 4=
Bifenthrin ek Phosmet ==
Cabofuran Ry Pirimicarb ==
Chlorfenapyr EAd= Procymidone 4=
Chlorothalonil =1= Quintozene ek
Chlorpyrifos EHd= Triadimefon 4=
Chlorpyrifos-methyl kY Triflumizole EHE
Cyhalothrin ks Triazophos EXHE
Cypermethrin 4= Prochloraz =HE
Cyprodinil EAd= Methoxyfenozide ek
DDT EA= Boscalid EXE
Diazinon EAE Acetamiprid ==
Dichlorvos EA= Azoxystrobin ey
Dicofol ks Atrazine ek
Endosulfan A= Ethion ey
Fenarimol BEAE Iprovalicarb EXE
Fenitrothion ks Carbaryl EXHE
Fenpropathrin EH= Captan =HE
Fenvalerate EA= Tolclofos-methyl EXHE
Fludioxonil EAE Triflumuron ==
Imazalil EA= Thiamethoxam ey
Iprodione EH= Fenhexamid 4=
Isoprothiolane kY Profenofos ==
Malathion A= Flubendiamide EH=E
Methomyl ks Flufenoxuron ==
Methidathion EAE Pyraclostrobin ==
Paclobutrazol kY Pyrimethanil ==
Parathion EAE Pirimiphos-methyl ==
Parathion-methyl = Hexaflmuron 4=
Permethrin kY
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DADT B, Sig=254.4 Rof=off (GOMISINM MZ0130416 Z013-04-18 13-07-06'201304 16000001 7.00) = |

=== 1251 - Gomga N

e e ot e
30

B A 1 . DIgE2n d FRelf=off (GOMISIN MNZ0130476 Z013-04-16 13-07-0B\20 1304 1 6000001 3.0 ]

OH 43 2589 Ad8de A2ntET

Y1251 GomsN

30 as a0 reard

A: Gomisin N standard, B: Sample (Schisandra Fruit extract)

EFEg9e BZFEAL 9o 35 mg/5 midir 700ppm)E FA| F o5 HH3I| 3|43t
717184 (k. 1 A 6.25~100 ppmol Al Z A o] Yebde] FlE Tt (R*=0.999)
¥19 WEAQ Y T 2589 B4 A9 9 d¥d A9
=
STD level Area A=A A3
(g fml)
1 6.25 152.20430 ] '
2000—% //
2 125 301.49863 .
1500 A
1 yd
3 25 61145728 | 1000 pa
500: ,3‘
4 50 1209.52710 1,2
14
0¥~ .
0 50 100
5 100 2435.02710 Aprligdi]
¥20 vHEAQ Ay A
A8 2N 3 =ZF | F 3 BEEE Gomisin N
&5 (g fml) (mg) (ml) <= = (mg/)
1st-1 7.22617 542.9 50 1 0.875 0.580




1st-2 7.85139 596.7 50 1 0.875 0.580
1st-3 7.40929 578.9 50 1 0.875 0.560
mean+SD(mg/g) 0.573+0.01
Aue) AAE Bk Wel zaho AAsFor, gL AuFd BE FF WA o
£ #28y] sl AZAAFL oF 500mgO® st 3w AP AASAT. 1 A gL
ANEFel mE  fFoHd WA= dEuA @#er, AE F gomisin No| FEFE

0.573+0.01mg/g°] A th

(2 XA Fal
EEZENLe FFELS 9F 35 mg/5 mi(dir 700ppm)E ZA F o]& HA3| 3|43l 7]
7184 stttk 1 A3 6.25~100 ppmol A AX Aol YEeRde] 2= ¢ tHR?=0.999).
w2 AUA AY F REEY B4 A3 2 AT Aw
R
STD level Area A=A A3
(g /ml)
1 6.25 152.20430 e ye
zooo—- //
2 125 301.49863 ] /
1500 - P
: o
3 25 61145728 | 1g00- S
500;: i
4 50 1209.52710 |, 2
0"-"'*. . _
0 50 100
5 100 2435.02710 Amountlng/ull
3 AEAH &<
NE % gomisin N HeFo] @ 4o AAHES FA2Astr] ste], b Iato] A
g HEEA AY F 100%0 dEEE ASEFH 500mgS FHsled 3WHE AHste] AFe A
d4S FAskth
222 AR A A3
A8 A H =F BN F 34 BEE Gomisin N
& 5= (ug fml) (mg) (ml) ujj = = (mgk)




1st-1 7.22617 542.9 50 1 0.875 0.580

1st-2 7.85139 596.7 50 1 0.875 0.580
1st-3 7.40929 578.9 50 1 0.875 0.560
meantSD(mg/g) 0.573+0.01

, AdA) e Hed EFUAE 057340.01mg/g o2 AR At

e/ AEAARY A2 BAAE et gA A sk fholl e skdbA| oF AdRHA]
E e AT diFor FEE Ave BATY 80~120%E dHo=® s A
=20 4% 9% Lot ¥ 75 /AFZEZY &F HAZE AX oF Lote] &4 HolEHE A=
T4 TEFs 2d 24T F At LuAFEE 98 F gomisin N e A4S Al
o7 BAMsgon, euAFEE 959 3 Lot g 38tE HolEl & £43lo 7| 5/AxEE
do] 71 A& offiet Zo] Attt

erjAEEE 989 JE A4S AASY] fst 3 Lots 47 3RbE 4% 4 IH(Table
6)5 EUE gomisin N9 &3F HAE T340t 3 Lote] 953t gomisin N9 &2 F Lot

N /AFEDS 7|E7F42 SPSS(Statistical Package for Social Science 15.0) One-way
ANOVAE ©| &3t 7} Lot 7te] B Fk(mean), EFHAHSD, standard deviation), %2 3¢

(SE, standard error), &3k, HUig, 95% A FIFolA ] FEA](upper bound)$} 3FgHA]

(lower bound)E T8t EF 2 F e AR HAs= Zo] dHolu, evAF=
29 7% gomisin N & Hx7} 27] wfZol] bzl Wz 7Ed4e 247l

= FE7F A} wEtA AA H#+SD, HFS] 80~120% S 1H st 7|EFES 0458 ~
0.687 mg/g o2 A|¢+a}tTh,

3 23 Lot 8 gomisin N&| 35 443}

gt No-l ot 1 Lot 2 Lot 3 74
1 0.5823 0.5762 0.5602
Gomisin N 2 0.5801 0.5757 0.5611 0.458
& (mg/g) 3 0.5815 0.5753 0.5600 ~ 0.687
1t 0.5813 0.5757 0.5604




AqEAE7] S48 A dAFHEAZ
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L

vaginal dryness, sleep

incontinence ¥ fatigue &

s
oZi

QuAFEEC BMO-30S AFHI 7437

AqAS o2 hot flush,

disorder, mental awareness problem, joint pain, dyspepsia, urinary

Z 400mge| AAA & AA.
-/\]ﬁ’qﬁﬂr 2 Fo] o I Y FLdste] FE0

19 23], 139 244, & 12573 A3
@) dAAEAH dTHEA =A

¥ EH B3

2 AT ol gt AW FolA wa,

-AFA kuffermann index reviewsS E3Fe] tfAAF AW,

Plomsunigbd CEEEE

e

A HARES “BMO-30"2
01d EH7| SY7HH & 2tboy chgt

UHHEAH

i i
ZEHYYEIA [FLL MY HURESO| JHWHY| Y I B3NS
#E3P] 2lall AIWAE 2HEL.

N 7R
1S ZRE H4 00

0 o

40M] 0| &} 704| Of3te] WA7|SHE ShisH= oY

(Kupperman index 158 0|2k Xh= C&OIA HQIELCH

| 5

AR E (BMO-30; HOIHMIH|) 2 CHEAE (A HEO| ofd 7IEHE RIBR ANT MF) S
21125 SO0 12U 28| SR S8 TR0 WA7| HIHK| 4 SRUA D E ZALE HAEP|
EUCE QAR HEER #E2 AYAES 588 Filt U XAMES 585k= P22
SER| BPELICE S5 7|2 St & 38| EHE W "uct.

N EhAAE
7|10 HURIAISL 07| BT K| HPLARE LA Sl0f, WE Anfct30, 00084]
REHIE X FEUC

OB PBtA = B2
B 28 9A|-2% SA 0| ot2f oI 2 HEERAIM YAIF HRES B2 & olgUCh

AlE UKL - ASAEEH SR YA B
o7 : 02)2001-2188~9

19 44 ATUNEA BARDE

ABAT el Ad] Z4e] AdS

Bkt 2

27 S

Exo = 3t



0o 84 B4 2

AT AF A A FY E2AEFS AFAT IF e 12 AAE S g AP F
A4 BA4S 95t independent t-testE® AAIF A3, F IF e vol, BMI, (=
71, ol&71) ¢ 47kA] &= s F-EI A2 UEHTH(p>.05). FEHIE W did 52
A3 7Y% Zol7t Qe Ao®E vbEy 23 AoE TRt (p>.05). EHHA &
g sEA AA AR /Y% o7t gle ASE U EI ZloE sYyh

ox
!
gd o

o =4 ANEAF t p

Lol 51.92+ 3.88 51.50+ 5.95 217 830

BMI 23.34+ 2.31 2435+ 227 -1.150 261

A (F=71) 121.39+10.44 125.64+19.70 -.694 494

ERNCIRIA4)) 71.85+5.87 70.07£9.75 567 .575
¥25 FEHI} WF 5424

o 22 & A2 F t p

KI A4 29.85+8.14 28.00+£7.50 613 545

MRS(A &) 0.46%0.78 0.21+£0.43 1.015 323

MRS(H] =) 0.77+0.93 0.79+0.89 -.047 963

#26 HHA FAEA

=24 F A A F t p

WBC 5.93+ 1.20 6.42+ 1.63 -.885 385

RBC 4.38+ 0.29 416+ 0.29 1.962 061

PLT 247.77+64.03 278.00£61.31 -1.253 222

Hb 13.18% 0.65 13.15+ 0.74 100 921

Hct 38.75+ 191 38.28+ 2.11 .603 .552

T-protein 6.98+ 0.27 7.08+ 0.37 -.745 463

Albumin 440+ 0.21 452+ 0.15 -1.758 .091

ALT 18.38+ 7.48 15.29+ 5.09 1.267 217

AST 20.08+ 4.79 18.64+ 3.82 .864 .396

BUN 13.61% 3.53 16.20+ 4.71 -1.610 120

Cr 0.61+ 0.05 0.61+ 0.16 .060 953



TC 184.38+27.83 191.50+27.99 -.662 514

TG 138.69+56.47 161.79+81.65 -.848 404
HDL 56.77+13.98 52.21+£11.33 933 .360
LDL 118.92+23.35 126.79+28.12 -.787 439
Ca 9.34+ 0.26 9.42+ 0.24 -.858 399

P 5.95+ 8.13 3.66t 0.38 1.017 329
TSH 2.20+ 0.89 2.04+ 0.87 468 .644
T3 1.48+ 0.74 1.37+ 0.61 412 .684
Free T4 1.10+ 0.13 1.08+ 0.12 257 .799
FSH 56.07+31.52 51.94+29.52 352 728
s-CTx 0.21+ 0.12 0.22+ 0.12 =272 .788
Osteocalcin 16.39+ 6.32 15.25+ 6.54 463 .648

o. 84 &4 2%
(D A=A AHKL, MRS) 23
Al@aFel &35 dotR7] 95t Kupperman Index®] AlZte] &EFof mE W3lel I15%E

o WBo] H MRz BARMS AT As, A% B2(E<001)o] @k Kupperman
Index= Fo3tAl #astes A2 Yehwy &35 AAStE 4548 Z I (Interction effect)

2500 - T ;

20,00

15.00

10.00

500 A

0.00

19 45 Kupperman index 33}



MSR A& w3l X

g
o Mo o
R 75 N N
I 3 YR ET s
8 SN B o
H K
(S ) Nﬁ o w'. R W
~ _ = o MW il LI, o)
Q. ke | B < D oF
0y | b R
G TRON )
) i of & w
! KA . = ©
T e G — Ho  Ho
o | = wIT Pl o
_ o | o = W o w PR ko
e} g D e T4 o g B
(NG = ¥ o= B T
) = = < % )
T | I =7 .3 W
! _ Kk = mr Hr ® (Y £y —
¢y P U =
P _ = I b
T T 8 2 8 3 8 8 z XV E 3w 1
il d = 2 3 &2 =B | Ny aY = W )
— s _
o Hio o WLM It B o Mw
= < .nmﬁ T O# ol =
—_ Km0 Y e N o
T ¥ LERM R
To° = o N ol Hn o
g : w2 80T ¢ | %
| B3R omw R T
E _ w | F g N E o < =
S e & o o] 4 —
= A+ g o D BN X =
_ o c o N T o
) | s Ewx _ aP2® i
B _ KE ol S, oo N T ﬂ._u B
© o Rr g % Koy T o o
A Ho N2 mpoe @k ol =
- | T S u _ _ .
2 & (I o o ; @
. B of jo — =] =] =]
g x| | g | 2 AT EE 5 8 5§ 8 & R & R
% Ne) H < B8 © T =Y = = Py = ~
ﬂl. W | w 2 . mAMM ) FK ~3 ol MM ny
x oy £ 3838335888 M WMmﬂﬁ,ur
s 3 o 0 %_m N g mﬁ No
& o< B4

- 100 -



500
450
4.00
3.50
300
250
2.00
1.50
1.00
050
0.00

123

9 49 Ki(x#)oll gk w3}t

4.00

350

3.00

2.50

2.00

1.50

1.00

050

0.00

s

13 50 KI(EH )l ojgk Ha}t

- 101 -




4.00

350

3.00

2.50

2.00

1.50

1.00

050

0.00

05

12+

I3 51 KI(A Aol gk st

1.20

1.00

0.80

0.60

040

0.20

0.00

=

123

oH o

38 52 KI($-&=)o| thgt W3}

- 102 -




1.20

1.00

080 A

060

040 4

020 A
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19 53 KI(ZFEF2AE) gk M)

(2 A4 A% AT

g AAL Ao gk Aols A
a7
ZFo 41844 42002 Z7ElE Aom FEQlHQ
274898 F7Fste= Ao=® YEuTh 1 99 dARAL
Holx] ¢kgkom F F ZholEe {93 Ao]E Holx

AST, BUN, Creatinine 59 &&Fo|A 12F31e] Al F FA% 23 FoHQ1 W Fo

=
Goka AT T Rud AAS

EhiA) 3
AT & 5 YA

M@“%Eﬂ
oA

?(
2]
SAUTH A 73/\} Ky

A3}, RBC(p=.048<.05), PLT(p=.048<.05)2] 4%
F fo3 Aoz Yelgth thx2EF9 RBCE 43794 42302 7Aooy A2
o o, PLTE

ELE_‘: ]

269.20°1 A

pre 12week
F p
M SD M SD
EESIES 6.05 1.39 6.34 127 group(G) 005 648
WBC time(T) 426 518
92

AFAZE 622 153 6.23 1.96 T 06 58

o) 224 = 435 0.25 421 0.26 group(G) 1458 236

RBC time(T) 2934 .09
NHAZ 418 0.30 418 0.26 T A

2% 25117 5273 24528 4945  8roup(G) 1176 286

PLT time(T) 080 778
NHAE 26522 64.08 273.22 68.34 CoT 2480 071
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gzAE 1331 0.82 12.96 0.74 group(G) 001 970

Hb time(T) 3.075 088
& Al 3E

AFAE 1314 0.73 1311 0.63 T 0219 143

g2AE 3912 210 38.02 2.02 group(G) 079780

Het time(T) 1763 193
5] 2]

AGAE 3837 221 38.46 1.70 T o8 128

S ESAES 7.02 0.30 6.98 033 group(G) 2125 14

T-protein time(T) 852 .363

ASAE 717 0.38 7.10 0.30 T 05 810

N2AE 446 0.22 442 0.14 group(G) 3.003 .092

Albumin time(T) 1764 193
.

AHAE 456 0.22 451 018 T PR

2AE 1667 426 16.44 431 group(G) 598 445

ALT time(T) 253 618

& A

ANHAE 1578 3.70 15.39 445 T 019 89

=4 E 1861 3.36 17.50 3.09 group(G) 012 912

AST time(T) 3.079 088
&) 2 3

AFAE 1839 3.26 1750 403 T 058 817

ZAE 1326 413 12.82 321 group(G) 1235 274

BUN time(T) 322 574
5] Al 3

NHAE 1433 3.66 1423 356 T I

Z=AE 06l 0.08 0.62 0.10 group(G) 038 847

Cr time(T) 636 431
S

AGAE 064 0.09 0.61 011 T s 120

g2AE 19356 35.80 191.50 2720  &roup(G) 379 542

TC time(T) 169 .684

ANPAE 1933 3787 19839 2892 T 03 880
W=4%F 16056 9221 16822 10153 8OO 002966

TG time(T) 1158 290
157.83 87.20 173.44 89.23

>
ot
1>
o

GXT 135 716

24 E 5800 1414 58.78 1700  &roup(G) 012 912

HDL time(T) 016 900
s

AFAE 5839 14.68 57.28 15.83 T [

zAE 12517 34.10 119.67 2185  &roup(G) 432 515

LDL time(T) 1698 201

& A

AFAE 13028 36.46 12722 27.58 T O

NZAE 936 0.37 9.28 030 group(G) 2992 093

Ca time(T) 495 487
&) 2 3=

AFAE 948 0.32 9.47 027 T 66 609

NZAE 366 0.36 3.82 0.40 group(G) 015 902

P time(T) 594 446
5] 2] 3Z

ANFAE 376 0.43 3.74 0.51 T ol 346

TSH gzAE 302 1.94 267 132 group(G) 864 359
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time(T) 025 874

ANHAE 24 1.68 251 1.63
GXT 1840 184
EESIE 132 0.67 1.24 047 group(G) 002 .97
e time(T) 4300 046
-
AFAZ 130 0.50 1.04 051 T 161 o1
EESIE 1.08 0.11 111 0.16 group(G) 216 645
Free T4 time(T) 595 446
5 2]
AFAZ 112 0.10 111 012 CoT L0
g 2AE 3644 56.40 4572 11250  8roup©) 708 406
Estradiol time(T) 193 664
-
AFAEZ 6131 161.74 7556 148.08 T 009 92
Q=A% 5191 29.89 52,63 2898  8roup(G) 086 771
FSH time(T) 608 441
ANFAZ 5822 31.01 51.96 33.19 T o066 333
S ESAES 0.24 0.13 0.23 013 group(G) 207 652
s-CTx time(T) 383 540
5 2]
AFAZ 02 0.12 021 0.11 T 004 o4
g2AE 1449 4.89 16.72 5.69 group(G) 252619
Osteocalcin time(T) 4314 .045
NHAZ 1643 5.65 16.44 462 ot 4004 048
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Schisandra chinensis

preprocessing
7

[ Roasting I [ Fermentation ] [ puffing ]

EtOH gradient | Gel column chromatography

H

Rich Fraction

[ Concentration ] [ Purification

e

B 55 AAsted o] AEAAEH0 AFEHE I537] Ak, 53 f7]18v
ARgste] EEES WA ST olu & F AY Aol 2wt
d=shr] g8l TLCE ol&sted 2MEmE A4sitt. Aga<s 20~100% 7}
Azt TLC A& = AREstA. oluf ARE3H ®FH-2 Schizandrin,
, Gomisin NO.Z 3} EFF2] WEr}t 20~80% FFo] SHZ o2 Ryt He
2=

HE TLCE AN A= 60~100%2 dEde T=oA 2t 27 WM=r 4

to
=
R

i
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==
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olr
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I
@ A Lo
=]
off Hr
flt
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o
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lo
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b

i
Lo
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Lo
off
e

o2 3o £ET 5 AFS FAT F UM
A7 &l A F AP 2 Al A s5Es AE AAYT F AHAASAH. A
Ale end s5=dd dEgee ol&ste] 84 =de AAsts WS F9 AU &
=g Ad st & ZHEe T enA wH5=2 27] 500mE 2070¢) £EES A5
AL, o= TLCE Fste] FAR 4718 @8t 7709 £3== A8t 7719 &9
S TOA ZRde 2959 A, HPLC 49 Lignan H ¥ 5& fste] HF 3719 #9°

=
2 ZAASALL, Fr3, 4, 6M<S 7o 2 st FaEd R oE=N APl ARESAH.
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0 eHAREE U FEHE AT
(1) Lignan¥

Lignans& 2ol &% EAsHH A ZHoA lignins®d Al MTlE 753t =22 deA
a o, J4FH Al AU AMtell 93l enterodiol®]Y enterolactoneS.E H¥E F glucuronide
conjugate FEE LFO & HjEZHT Lignanst = F°| 2-7mg/kg BEolv} F /o wet oheF
Eli=s

ofmiQl(flax seeds)< ligansE %ol st Folx lignansolyt lignand T4 & %ol ztal
AE AR dHA vt Lignanst estrogenT X2 A O E estrogen®] &S zHil
o E3F estrogen 24 7]5°] 2] phytoestrogeno] 2t & Xt

Lignans= %ol AFet e estrogend @< Attt A7 Havk o A+ 23
ol&td lignand7AE 2t A A FS AF S estrogenol o7 o & LAY AFS =
d o oAew, EIF A o] FRAAEe] e Aol RuHAT. Lignanst
A W estrogen®] Aol tHAbel  #St= 5a-reductase,  17B-hydroxysteroid
drhydrogenase®] &4< AdstAY, ZHU2HEZHE TF Ao #AAS= 7-a
-hydroxylase® A & Asfiste] JE=2&o] BEEH= dolu 2R 2 E e E5F= AL
2 Bix3 ok I 9o|% Cardiovascular Diseaselt Osteoporosis, Hormone-associated
Cancers 52 AW dWste B34S 7ML dves 2o A7 AFso] Higo] o

a8y o2 A3 2AERZ lignanTt AT A & HAEE o171 HHE, lignanse

4

b B |
wol i3 AF2 ¢ #HAH flavonoidE H]%’Gﬂ/ﬂ T}2 phytochemicalsS %] /3t
olol e Ae 23 glgol HHAL Uk
0 K
TCHJ ” I;ill ¢
CHION RO ——\—-m CHyg =CH,
| u QI ! Lt CFy ~CH
B r "
cH0” NP ~ -cHy s " -
aw’ CHi
CH o\/\\__/* OCH, OCH;
,A Gomisin N Schizandrin Gomisin C
g T
\_o
0,
CHyC ~(H
2| 3wt CHy al ~CH
|2 i
Oy
wotegl, anjdl 5 O,
Schisantherin C Gomisin A

a4 57 gad T 2 Fx
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P BMO-30 Wl EAste gla1d A& 3 &F

gt A& IF
F2=d °F 0.652mg/g

@ aHAIN 0.570mg/g

® aHAA °F 0.244mg/g

A 5 (BMO-30)E 7HA AL
=g gl M =A Uk oo
0.570, 0.244mg/golIAtt. Lu|AFEES T4 LHAA FFS =4 & £8=°lA Estrogen
receptor-B2| expression®] =4 Ustr] Wl 2
JAogad ALol FA U
dibenzocyclooctadiene skeleton< 7}l 21

X
ﬂ]%(schizandrin, gomisin A, deoxyschizandrin,

2 323 e FAT F YU [FAEE

o

r-schizandrin, wuweizisu CO)5< &ETAE
Growth inhibition and cell cycle arrest in the GO0/Gl by schizandrin, a
dibenzocyclooctadiene lignan isolated from schisandra chinensis, on T47D human breast

cancer cells

(2) Polyphenol &
h = TRE 714 24

@ Caffeic acide FAFEFEY FEATSE AAHAL, u|AFZFE HilAAe wW$ v=F
EATE st

@ Protocatechuic acid= Anti-oxidative effect, AR ¥, FL A anti-inflammatory,
antihyperglycemic, neuroprotective activitiess®| &7} Jtha B U}

@ Chlorogenic acide 272 WollA & Gallic acidy Caffeic acidBThe o] o= A&
A= ot oA AT =ESA FE, FHaH 5ol AFol HuHAT

@ Coumaric acidve FE peanuts®] FEA|st= ZHEEN boned ¥H3IH  bone

= 1

mass/body mass ratioE® S7FA7I= &% @7 heart disease, Promotes Weight loss,

1__

Combats Prostate Cancer, Lowers cholesterol, Aggravates diverticulitis 52¢] B%&& 1|

I Sl

® Ferulic acide & =3}o]

=
AA|, FdEH Fo] His
=

® Gallic acid+= &4ts}, 8t
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@ 718} FAF=EY FAHE quercetindt BE|E7] o £A)3F= O-coumaric acid, caffeic
d

acid, ferulic acid A #%E©°] TrichomonasA Z 2] X 7ol AL&% 1 Uth

(W) rixasEs el Egdls 4

euAFEE Wl Table2el AAIE #Ee} ZFo] chlorogenic acid$} p-coumaric acid,
protocatechuic acid 59 Zg#HE0] EAITE WES AT + YAtk EIF F 2894 B
© Hke} Zo] A AE(BMO-30)E HPLCEAS B3 ZEds AL B4S AAs 2
protocatechuic acid, chlorogenic acid, caffeic acid, coumaric acid, quercetin ¢ % 57}A &
gilEs gddsisien AFEHde AAR A dE2 M B2 sAU=E udsid
chlorogenic acid, protocatechuic acid, coumaric acid, quercetin, caffeic acid <=°]aL 7} &

< 0479, 0.251, 0.046, 0.045, 0.017(ug/ml) ©IAT}. in vitro APS T3 A3 M2+ &
77 % dE £8=< Fr2eA ER-BE 20| 1A FAHJCEE ki ZYd=
o] 7] BTN #do] e Aor dAdHH FF ZHEF DdstdE °]87 ER -q,

=

A&
B biding affinity 5748 23S &35t &<le] 7led Ao

Table 2 Contents (in milligrams/100 g d.w.) of free phenolic acids in fruits and leaves of Schisandra
chinensis growing in vivo and their maximal contents in biomass from in vitro cultures

Phenolic acids Fruits Leaves Shoot-differentiating Undifferentiating
callus culture callus culture
Chlorogenic acid 1.98 1.37 22.60 3R8.43
p-Coumaric acid 23.36 1.27 15.39 7.28
p-Hydroxybenzoic acid 2.60 0.20 12.66 4.43
Protocatechuic acid 5.81 0.33 7.22 20.95
Salicylic acid 7.01 0.92 21.17 0.67
Syringic acid 14.96 0.46 6.92 9.51
Total content 55.73 4.55 60.05 78.24

# 28 LWAFE=(BMO-30) W A= ZEHE F7 2§

ZY9E F EA o F- 3 (ug/ml)
@O PCA(250nm) o) 0.251
2 CHA(306nm) o) 0.479
@ Caffeic acid(306nm) O 0.017
@ Coumaric acid(306nm) O 0.046
© FA(306nm) X -
® Quercetin(306nm) O 0.045
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DAD1 A, Sig=250.4 Ref=off (POLYPHENOL 130323 2013-04-11 10-48-04\029-0401.D)
@

mAU @
1600 - e & q’
] g .
1400—: ’ e &
1200—:
'lOUD—_ é ‘
800 ‘
S
BDDi &
400 ‘ l |‘
s o 8 :'r‘ e H $%3 2 8 ®E¥esz g
] 2853 || 3 |‘. & ‘ =8 s | J\§§§ g mu GRS B9
o g LR g L ARl A NSNS B OB\ BRRRIER S 8
R T I i
19 58 Z&]HE STD 750 thak G 2nE 1Y
T Name RT %
1 Tannic acid 7.601
2 Protocatechuic acid 13.170
3 Chlorogenic acid 16.969
4 Caffeic acid 19.926
5 Coumaric acid 24.044
6 Ferrulic acid 25.388
7 Quercetin 31.919
DAD1 A, Sig=250.4 Ref=off (POLYPHENOL 130320 2013-03-20 20-07-06'032-0201.0)
mAU o
m—g < _
60 . &
504 3 g
403 ‘ 2 I‘I
30_% I ai % 2~ o ff;%% ﬁ% ‘thEEE 3 ﬁ"‘ e = ool Nl“
vl §JH 2B 2 S iLiNC o autantlR sohesnis gl °
3 ] = L Rt SR | @ T o ] She o
ol MNR5s F A ISR PR ERENE, S BB R S\ §
5 ‘ 5 P P 0 % s i
DAD1 B, Sig=280 4 Ref=off (POLYPHENOL 130320 2013-03-20 20-07-06'032-0201.D)
mAUi
40—3 %
o T
10—3 ‘ “ 1
] \ / s \
" N TN | ST A N
f‘: 1b TI5 ZIG 2‘5 3‘[] 3‘5 4|[] m
DAD' C, Sig=306,4 Ref=off (POLYPHENOL 130320 2013-03-20 20-07-061032-0201.D)
mAU ]
12—2 ;
{E 2 ‘
83 a5
I 2. 3% §
i g || B EEAY
= oy D o I\'v— \ o e AR
o~ ?H“'__NI_'W,__/__J\‘#___J—M'W{LW * e N
1] é ‘ 1‘0 ‘ T 1I5 ‘ 2‘5 ‘ SLU 3‘5 4ID m

g 59 LuAFEE9 EE¥HsR{ HPLCEY
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o HA i) FEAHES ER-0B Expression %l

lignan} polyphenol®] MCF-7 cell®] Estrogen receptor-a, 3¢ &&ol WX & FFe LotH
7] 9138+ lignan® polyphenol®] ©¥/d¥# StandardE 7}A3 ERs A EE 2T Y3HA
o 1 A%} EE compound’t ThEwe] HIE ERs expressions F7HAIZ I, 11 FolAE

Gomisin A, PCA, FA7} tiZT o] H3le] ER-BE & U HIAAS Felatgrt

Protocatechuic acid®] 7% Fuldl= EA5t= EZo]al, Ferulic acid®] 7-$ breast cancer
2} bone mass®tE #HH JQtt= =0 EA5}H, 3 PCA, Coumaric acid, Quercetin, CHA
59 =2 E0| Caffeic aciditt A E FHAY] TAAA 0] Ethe dTEAAE EASH
71e] o]# g phenolic acidsE°] F2r& §lo] selective estrogen receptor modulator®] 7]%&

dha 9T & YAlth

1.  Schizandrin
—— S o s 2. GomisinA
Ena - 3 GomisinN
4. Deoxyshizandrin
ER-B e i 5. PCA (protocatechuic acid)
= ' — 6. CHA(chlorogenic acid)
7. caffeic acid
B_actin W e | (e e | R |— WD W — | — 8. coumaric acid
9. guercetin
1 2 3 4 5 & 7 8 9 10
G 10 FA (ferulic acid)
13 60 Effect of compounds on ERs expressions
> =
2. L AFEE GC-MSE4A
HPLCEA ¢ B84 243 4% 9o enx ol Ffslel e W5 4 YRS
e B4 AASTA GCMSE F7hE AABITE 207k 29 FolA sk HREE=

=
¥t A fr(citronellol, terpineol, trimethylcitrate) d&-5°] EA5ta Aok GC-MSE 53l A

A E WY AEES &4 Librarye ofef o 2o

)

Chromatograoe Lokoncws Semple T Docurmers s Semags S0 Db & o cemmi0d gt
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CompName(Z 12571) Fomula CAS No. | MW
1 | Malic Acid $$ Butanedioic acid C4H605 6915-15-7 134
2 | dI-Malic disodium salt $$ Butanedioic acid C4H605 617-48-1 134
3 | 2-Propoxy-succinic acid CI9H1605 325984-06-3 204
4 | Pentanoic acid C8H1603 40309-42-0 160
5 | Citric acid C6H807 77-92-9 192
6 | Heptanoic acid CI9H1802 106-30-9 158
7 | L-Glutamic acid 5-ethyl ester C7H13NO4 1119-33-1 175
8 | Butanedioic acid, Hydroxy-, diethyl ester. C8H1405 626-11-9 190
9 | Adipic acid, Ethyl pentyl ester C13H2404 0-00-0 244
ethyl citrate $$ 1,2,3-Propanetricarboxylic acid. 2-hydroxy-,
10 C12H2007 77-93-0 276
triethyl ester $$ Cirtoflex 2 $$ Triethyl cirtate $$ TEC
11 | Adipic acid, Ethyl 3-pentyl ester C13H2404 0-00-0 244
12 | Adipic acid, Ethyl octyl ester C16H3004 0-00-0 286
O-Acetylcitric  acid  triethyl ester $$ 1,2,3- Propane
13 | tricarboxylic acid, 2-(acetyloxy)-, triethyl ester $$ Acetyl | C14H2208 77-89-4 318
triethyl citrate $$ ATEC $$ citric ac
14 | Aipic acid, Ethyl-2-octyl ester C16H3004 0-00-0 286
15 | Ethyl-4-heptyl ester C15H2804 0-00-0 272
16 | 7-Tetracylco[6,2,1,0(3,8)0(3,9)Jundecanol, 4,4,11,11-tetramethyl- C15H240 74842-43-6 220
17 | Cyloisolongifolene, 8,9-dehydro- C15H22 0-00-0 202
18 | Aromadendrene, dehydro- C15H22 0-00-0 202
19 | Isolongifolene, 4,5-dehydro- C15H22 0-00-0 202
20 | 1H-Cycloprop[e]azulen-7-ol, decahydro-1,1,7, C15H240 6750-60-3 220
9,12-Octadecadienoic acid (Z,2)- $$ cis-9, cis-12-
21 | Octadecadienoic acid $$ cis,cis-Linoleic acid $$ Grape seed | C18H6202 60-33-3 280
oil $$ Linoleic $$ Linoleic acid $$
9,12-Octadecadienoic acid (Z,Z)-, methyl ester $$ Linoleic
22 | acid, methyl ester $$ Methyl cis,cis-9,12- octadecadienoate $$ | C19H3402 112-63-0 294
Methyl linoleate $$ M
9,12-Octadecadienoic  acid, methyl ester $$ Methyl
23 C19H3402 2462-85-3 294

(9E,12E)-9,12-octadecadienoate # $$
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Linoleic acid ethyl ester $$ Ethyl ilnoleate $$

24 | 9,12-Octadecadienocic acid (Z,Z)-, ethyl ester $$ Ethyl | C20H3602 544-35-4 308
cis,cis-9,12-octadecadienoate $$ Ethyl lino
1,2-Benzenedicatboxylic acid, mono(2-ethylhexyl) ester $%

25 | Mono(2-ethylhexyl) phthalate $$ Phthalic acid, | C16H2204 4376-20-9 278
mono(2-ethylhexyl) ester, Mehp
1,2-Benzenedicatboxylic acid, diisooctyl ester $$ Diisooctyl

26 | phthalate $$ Hexaplas M/O $$ Isooctyl phthalate $$ Corflex | C24H3804 27554-26-3 390
880 $$ DIOP $$ Flex
Bis(2-ethylhexyl) phthalate $$ 1,2-Benxenedicarboxylic acid,

27 | bis(2-ethylhexyl)ester $$ Phthalic acid, bis(2-ethylhexyl) ester | C24H3804 117-81-7 390
$$ Bis(2-ethylhexy
2-Naphthalenemethanol, 1,2,3,4,4a,8a-hexahedro-,alpha.,

28 | alpha.4a,8-tetramethyl-,[2R-(2.alpha.,4a.alpha.8a  .alpha.)]-$$ | C15H240 29484-47-7 220
2-(4a,8-Dimethyl-1,2,
9,12-Octadecadienoic acid (Z,Z)-, 2,3-dihydroxyprophy ester

29 | $% Linoleic, 1-mono- $$ .alpha.-Glycetyl linoleate $$ Glycerol | C21H3804 2277-28-3 354
1-monolinolate $$

20 9,12-Octadecadien-1-ol, (Z,2)- $$ (92,127)-9,12- C18H340 506434 -
Octadecadien-1-ol # $$

31 | (R)-(-)-14-Methyl-8-hexadecyn-1-ol C17H320 64566-18-3 252

3 9,12-Octadecadienoic caid, ethyl ester $$ Ethyl C20H3602 7619-08.1 308
(9E,12E)-9,12-octadecadienoate # $$
Podofilox $$ Furo[3’,4’,6,7]naphtho[2,3-d]-1,3-dioxol-

33| 6(5aH)-one,5,8,8a,9-tetrahydro-9-Hydroxy-5- | C22H2208 518-28-5 414
(3,4,5-trimethoxyphenyl)-,[5R-(5.alpha.,5
Estra-1,3,5(10)-triene-6,17-dione, 3-[(trimethylsilyl)oxy]-,

34 | bis(O-methyloxime) $$ | C23H34N20Si | 69833-98-3 414
3-[(Trimethylsilyl)oxy]estra-1,3,5(10)-triene-6,17-dione bis(

35 | Iron, bis[tetramethyl[2-(methoxy)ethyl] cyclopenta- dienyl]- C24H3FeO2 0-00-0 414

36 | Silane, dimethyl(2-naphthoxy)tetradecyloxy- C26H4202Si 0-00-0 414
Ethanone, 2-hydroxy-1,2,-bis(4-methoxyphenyl)- $$ Benzoin,

37 | 44’ -dimethoxy-$$ 4,4'-Dimethoxybenzoin | C16H1604 119-52-8 272
$$p,p;-Dimethoxybenzo

38 | (4-Methoxy-phenyl)-(2-nitrocyclohexyl)-methanol C14H19NO4 103077-68-5 265

39 Benxenemthanol, 4-methoxy-.alpha.-(2-nitrocyclo-pentyl CI3H17NO4 103130.05.8 o5t

)-,[1.alpha.(R*).2.alpha.]-$$(4-Methoxyphenyl)(2-nitrocyclopenty
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D)methanol # $$

6-Amino-2,4-dimethylphenol ~ $$  6-Amino-2,4-xylenol  $$

40 | Phenol, 2-amino-4,6-dimethyl-$$ 2-Amino-4,6- dimethylphenol | C8HI1INO 41458-65-5 137
# $%

41 | 19-Norethandrolone tbdms C26H44025Si 0-00-0 416

42 | 5,5-Bis[2-(4-aminophenyl)-1H01,3-benzimidazol C26H20N6 0-00-0 416
A $$ (+)-(65,7S, Bias-R)-5,6,7,8-tetrahydro-1,2,3,13

43 | -tetramethoxy-6,7-dimethyl benzo[3,4]cycloocta[1,2-f] | C23H2807 58546-54-6 416
[1,3]benzodiozol-6-o0l $$ 1

44 | Methane, bis(fluoranthen-3-yl)- C33H20 0-00-0 416

45 | 2,3-Dibromo-6-chlorophenanthrene-9-carboxylic acid C15H7Br2CIO2 | 0-00-0 412
Schizandrin $$ Dibenzo(a,c)cyloocten-6-o0l.-5,6,7,8-

46 | tetrahydro-6,7-dimethyl 1,2,3,10,11,12-hexamethoxy-, | C24H6207 7432-28-2 432
steroisomer $$ Schisandrin $$ Sch
9,11,:15,17:26,28:32,34-Tetraethenmo-12H,14H,29H,31H-letraind

47 | eno[2,10c:1",2"-f:2",1"-0:1",2"-p][1,22]dioxacycloeicosin,[4bs-(4br | C54H3602 73100-21-7 716
H,zlbrﬂ)]_

48 | Spiro[9,9;]difluorene-2,2’-diol,diacetate C29H2004 70657-79-3 432
5-Methyltetrazolo-pi,-pentamethylcycolpentadienyl-tricarbonyl- | C15H18N403

49 Y pip yieyeelp Y Y 0-00-0 486
tungsten 4
4H-1-Benzopytan-4-one,2-(3,4-dimethoxyphenyl)-5-hydroxy-3,7-

50 | dimethoxy- $$ Flavone, 5-hydroxy- 3,3",4’,7-tetramethoxy- $$ | C19H1807 1245-15-4 358
Quercetin 3,7,3
Xanthine, 1,3-diethyl-8-[4-[[[isopropylloxy]carbonyl]

51 | methoxy]phenyl]-$$ Isopropyl [4-(1,3-diethyl-2,6- dioxo-2,3,6,7 | C20H24N40O5 104576-47-8 400
-tetrahydro-1H-purin-8-y
Benzo[1,2-c:4,5-c’]dipyrrole-1,3,5,7(2H,6H)-tetrone,

52 | 2,6-bix(2-hydroxyphenyl)- $$ Isopropyl [4-(1,3- | C20H24N405 | 31664-79-6 400
diethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-y

53 | Dibenzo[a,j]coronene C32H16 190-72-7 400
Diindenol[1,2,3-cd:1’,2",3"-Im]perylene ~ $$ periflanthen  $$

54 C32H16 188-94-3 400
periflanthene $$ Diindeno[1,2,3-cd:1,2,3-Im]perylene # $$
3-Nor-3,7-secodichorine, 2,7-didehydro-2-deoxy-14-

55 | hydroxy-25-oxo-. (14.alpha.)- $% 3-Hydroxy-13- | C21H24N206 55320-19-9 400
methoxy-2-methyl- 14-ox0-2,3,3a,4,5,7,8

56 | Colchiceinamide C21H24N205 0-00-0 384
3-Demethylcolchicinemethylamide $% N-[3-Hydroxy-

57 | 1,2-dimethoxy-10-(methylamino)-9-ox0-5,6,7,9-tetrahydrobenzo[ | C21H24N205 77409-66-6 384
aJheptalen07-ylJacetamik
Naphtho?2,3-c]furan-1(3H)-one, 4-(3,4-dimethoxy-,

58 C22H2406 25925-39-7 304.5
[3aS-(3.alpha,4.alpha.,9a.bcta)]- $$ Naphito
7-Chloro-2,3-dimorpholinophenazine $$ 7-Chloro-2,3- | C20H21CIN4O

59 4559-66-4 384
di(4-morpholinyl)phenazine # $$% 2
2-Furancarboxaldehyde, 5-(hydroxymemthyl)- $%

60 C6H603 67-47-0 126
5-Hydroxymethylfurfural $$ Hydroxymethylfurfurole $$
Furan, 2,3-dihydro-4-(1-methylpropyl)-, S)- $$

61 Y ( ylpropy) ©) C8H14) 34379-54-9 126
4-see-butyl-2,3-dihydrofuran $$

62 | 2-Hexene,  344-trimethyl-  $$3,4,4-trimethyl-2-hexene ~ $$ | COH18 53941-19-8 126
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(2E)-3,4,4-Trimethyl-3-hexene # $$

63 | 4-Pytimidinol, 5-methoxy- $$ 5-Methoxy-4- pyrimidinol # $$ | C5SH6N202 695-87-4 126
2-Propoxy-duccinic acid, dimethyl ester $$ Dimethyl

64 C9H1605 325984-06-3 204
20propoxyduccinate # $$
di-Malic disodium salt $$ Butanedioic acid, hydroxy-, (+/-)-

65 | $$ +/-,-Malic acid $$ di-Hydroxybutandioic acid $$ di-Malic | C4H605 617-48-1 134
acid $$ FDA 2018
Butanedioic acid, hydroxy-, diethyl ester, (+/-)- $$ di-malate

66 | $$ Ethyl di-malate $$ Butanedioic acid, hydroxy-, diethyl | C8H1405 626-11-9 190
ester, (+/-)- $$
Malic  Acid $$ Butanedioic  acid, hydroxy-  $$

67 | .alpha.-Hydroxysuccinic acid $%$ Hydroxyethane-1,2- | C4H605 6915-15-7 134
dicarboxylic acid $$ Hydroxysuccinic acid $$
2,6-Dihydroxyisonicotinic ~ acid $$ Citrazinic acid $$

68 | 4-Pyridinecarboxylic caid, 1,2-dihydro-6-hydroxy-2- oxo- $$ | C6OH5NO4 99-11-6 155
Issonicotinic acid, 2,6-dihydro
1-Propene-1,2,3-ricarboxylic acid $$ Achillcaic acid $$

69 | Achilleic acid $$ Aconitic acid $$ Cirtidic acid $$ Citridimic | C6H606 499-12-7 174
acid $$ Equisetic acid $$

70 | 4-Chlorobenzoic acid, 4-methylpentyl ester C13H17ClO2 0-00-0 240

71 | 4-Chlorobenzoic acid, 6-ethyl-3-octyl ester C17H25CIO2 0-00-0 296
Butanedioic acid, hydroxy-, diethyl ester, (+/-)- $$ di-malate

72 | $$ Ethyl di-malate $$ Butanedioic acid, hydroxy-, diethyl | C8AH1405 626-11-9 190
ester, (+/-)- $$
Pentanoic acid, 3-hydroxy-4-methyl-, ethyl ester $$ Ethyl

73 C8H1603 40309-42-0 160
3-hydroxy-4-methylpentanoater # $$
Citric Acid $$ 1,2,3-propanetricarboxylic acid, 2-hydroxy-$$

74 | Aciletten $$ Citretten $$ Citro $$ | C6H8O7 77-92-9 192
2-Hydroxy-1,2,3-propanetricarboxylic acid $$
L-Glutamic acid 5-ethyl ester $% L-Glutamic

75 | acid-.gamma.-ethyl ester $$ Ethyl.gamma.-L-glutamater $$ | C7H13NO4 1119-33-1 175
.gamma.-Ethyl L-glutamate $$ .gamma.
di-Serine, N-acetyl-, methyl ester $$ Methyl

76 C6H11NO4 55299-56-4 161
2-(acetylamino)-3-hydroxypropanoate # $$
4-Ethoxycarbonyl-2-methyl-2-pxazoline $%$ Ethyl

77 C7H11NO3 68683-04-5 157
2-methyl-4,5-dihydro-1,3-oxazole-4-carboxylate # $$
9,12-Octadecadienoic acid (Z,Z2')-, 2-hydroxy-1-

78 | (hydroxymethyl)ethyl ester $$  Linolein,  2-mono-$$ | C21H3804 3443-82-1 354
.beta.-Monolimplein $$ 2-Hydroxy-1-(hydro

79 | 1,3,12-Nonadecatriene C19H34 0-00-0 262

80 | 4-(Acridin-9-ylamino)-2,6-di-tert-butyl-phenol C27H30N20 0-00-0 398
Furo[3’,4:6,7]naphtho[2,3-d] 1,3-dioxol-6(5aH)-one,

81|5,8,8a,9-tetrahydro-5-(3,4,5-rimethoxyphenyl)-, | C22H2207 19186-65-7 398
[5R-(5.alpha.5a.beta.8a.alpha)]- $$ Po

82 | Silane, dimethyl(4-phenylphenoxy)undecyloxy- C25H3802Si 0-00-0 398

83 | 2,4-Dibenzyl-5,8-dimethoxy-6-methyl-1-naphthol C27H2603 86649-80-1 398
Estra-1,3,5(10)-triene-16,17-dione, 3-[(trimethylsilyl) oxy]-, | C23H34N2035

84 75113-02-9 414

bis(O-methyloxime) $%$ 3-[(Trimethylsilyl)oxy]

i
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estra-1,3,5(10)-triene-16,17-dione

beta.-Peltatin $$ Furo[3’,4":6,7]naphtho(2,3-d]-1,3-

85 | dioxol-5(5aH)-one, 5,8,8a,9-tetrahydro-10-hydroxy-5- | C22H2208 518-29-6 414
(3,4,5-trimethoxyphenyl)-, [5R-(5.alpha
9,11:15,17:26,28:32,34-Tetraetheno-12H,14H,29H,31H-tetrainden

86 | o[2,1-e:1",2’-£:2",1"-0:1"",2""-p][1,11]dioxacycloeicosin,  [4bs-(4br | C54H3602 73100-21-7 716
°,21br%)]-

Silane, tetrakis(phenylethynyl)- $$

87 (phenylethynyl) C32H20Si 18769-86-3 432
Tetrakis(phenylethynyl)silane # $$
1,3-Isobenzofurandione, 5,5"-[2,2,2-trifluoro-1-

88 | (trifluoromethyl)ethylidene]bis- $$ 4,4’-(Hexafluoro- | C1I9H6F606 1107-00-2 444
isopropylidene)bis(phthalic anhydride) $$

89 | Silane, dimethyl(4-phenylphenoxy)heptadecyloxy- C31H5002Si 0-00-0 482

90 | 5-(4-Butoxyphenyl)-2'-(4-hexyloxyphenyl)-2,5 -bipyrimidine C30H34N402 131548-30-6 482
Acetic acid, 4,4,6a,8a,11,12,14b-heptamethyl-7,13-

91 | dioxo-1,2,3,4,4a,5,6,6a,7,8,8a,9,10,11,12,12a,13,14,14a,14b-eicosah | C31H4604 0-00-0 482
ydropieen-3yl
3,3-Diethyoxy-1-propyne $$ 1-Propyne, 3,3-diethoxy- $$

92 YOXyTPIoPY Py Y C7H1202 10160-87-9 128
Propargylaldehyde diethyl acetal $$
naptho|2,3-c[furan-1(3H)-one, 4-(3,4-dimethoxy-

93 | phenyl)-3a,4,9,9a-tetrahydro-6,7-dimethoxy-, | C22H2406 25253-30-9 384
[3aR-(3a.alpha,4a.alpha,9a.alpha.)] $$ Naphth
naptho[2,3-c[furan-1(3H)-o0one,

94 | 4-(3,4-dimethoxyphenyl)-3a,4,9,9a-tetrahydro-6,7-dimethoxy-, | C22H2406 25925-39-7 384
[3aS-(3a.alpha,4a.alpha,9a.neta.)] $$ Naphth

95 | Silane, dimethylisohexyloxyheptadecyloxy- C25H5402si 0-00-0 414
1,3-Benxenediol, O-cyclobutanecarbonyl-O’-pantafluoro-

96 C14H11F504 0-00-0 338
propionyl-

Gomisin A $$ (+)-(6S5,75, Biar-R)-5,6,7,8-

97 | tetrahydro-1,2,3,13-tetramethoxy-6,7-dimethyl | C23H2807 58546-54-6 416
benzo|[3,4]cycloocta[1,2-f][1,3]benzodioxol-6-o0l $$
Colchicine,  N-deacetyl-N-(O,0’-diacetyl_fluoroscinyl-  $$

98 | 6-(Acetyloxy)-9-(2-{[(1,2,3,10-tetramethoxy-9- | C44H39NO11 89759-27-3 757
0x0-5,6,7 9-tetrahydronbenzo[a]hepta
Cholest-7-en-3-0l, trifluoroacetate, (3.beta.)- $$

99 C29H45F302 55515-22-5 482
Cholest-7-en-3-yl-trifluoroacetate # $$

100 | Spiro[9,9']difluorene02,2’-dimethanol, diacetate C31H2404 73100-14-8 460
n-Hexadecanoic acid $$ Hexadecanoic acid $$ n-Hexadecoic

101 | acid $$ Palmiric acid $$ pentadecanecarboxylic acd $$ | C16H3202 57-10-3 256
1-Pentadecanecarboxylic
Pentadecanoic acid $$ Pentadecylic acid $$ n-Pentadecanoic

102 C15H3002 1002-84-2 242
acid $$ n-Pentadecylic acid $$

103 | 1-(+)-Ascorbic acid 2,6-dihexadecanoate C38H6808 28474-90-0 652
oxacycloheptadec-8-en-2-one $$ Ambrettolid $$ Ambrttolide

104 | $$¢ Musk ambrette $$ Musk ambrette, natural $$ Musk | C16H2802 123-69-3 252
natural $$ 7-Hexadeccno
1-oxaspiro[2,5]octane, 5,5-dimethyl-4-(3-methyl-1,3-

105 C14H220 0-00-0 206

butadienyl)-
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106| Aromadendrene oxide-(1) C15H240 0-00-0 220
2-Propen-1-0l,  3-(2,6,6-trimethyl-1-cyclohexen-1-yl ~ )-  $$

107 | .beta-Citrylideneethano] $% (2E)-3-(2,6,6- | C12H200 4808-04-9 180
Trimethyl-1-cyclohexem-1-yl)-2-propen-1-ol
Caryophyllene oxide $$ 5-Oxatricyclo[8.2.0.0(4,5)-] dodecane,

108 | 4,12,12-trimethyl-9-methylene-, [1R- (1R*4R*6R*10S*)]- $$ | C15H240 1139-30-6 220
5-Oxatricyclo(8.

109 | n-Propyl 9,12-octadecadienoate C21H3802 0-00-0 322

110 | Butyl 9,12-octadecadienoate C19H3402 0-00-0 336
7-Oxabicyclo[4.1.0]heptane,

111 | 1-(2,3-dimethyl-1,3-butadienyl)-2,2,6-trimethyl-, (E)-$$ | C15H240 59744-12-6 220
1-[(1E)=2,3-Dimethyl-1,3-butadienyl]-2,2,6- trimethyl-7-
2,4-Dimethoxybenzyl alcohol $$ Benzenemethanol,

112 C9H1203 7314-44-5 168
2,4-dimethoxy- $$ (2,4-Dimethoxyphenyl)methanol # $$

C19H14CI2N2

113 | Benzaldehyde, 3,5-dichloro-2-hydroxy-, diphenylhydrazone o 0-00-0 356
2,5-Dimethoxybenzyl alcohol $$ Benzenemethanol,

114 C9H1203 33524-31-1 168
2,5-dimethoxy- $$ (2,5-Dimethoxyphenyl)methanol # $$
Benzoic acid, 4-(methylthio)- $$ Benzoic acid, p-(methylthio)-

115 C8H802S 13205-48-6 168
v_p-(Methylthio)benzoic acid $$ para-(Methylthio
Benzoic acid, 3-(methylthio)-  $$  Benzoic  acid,

116 | m-(methylthio)-$$ 3-(Methylthio)benzoic acid $$ | C8H802S 825-99-0 168
3-Mercaptobenzoic acid S-methyl ether $$
4’,6’-Bis(1,1-dimethylethyl)-4,4"-dimethyl-1,1":3",1"-terphenyl-2’-

117 ' C28H340 0-00-0 386
0
3,5,3',5"-Tetramethyl-4,4’-bis(trimethylsiloxy)biphenyl $$

118 3,5,3',5'-Tetramethyl-4,4’-bis(trimethylsilyloxy)biphenyl $$ | C22H3402Si2 | 16286-53-6 386
3,3',5,5-Tetramethyl-4,4’-

Estra-1,3,5(10)-trien-17-0l,  3-[(trimethylsilyl)oxy]-,  acetate,

119| (17.beta)- $$ 3-[(Trimethylsilyljoxylestra- 1,3,5(10)-trien-17-yl | C23H3403Si | 29825-36-3 386
acetate # $%

120 | N-(2,7-Dipropoxy-fluoren-9-ylidene)-N’-phenyl-hydrazine C25H26N202 0-00-0 386
Cobalt, 1,2-bis(diisopropylphosphino)ethane-

121 C19H37CoP2 0-00-0 386
cyclopentadienyl-
1,3,7,1',3",7-Hezamethyl-3,7,3’,7’ -tetrahydro-[8,8'|biparinyl-2,6,2

122 C16H18N8O4 126126-51-0 386
’,6'-tetraone
3,6,8-Trimethoxy-2-(4-acetoxyphenyl)-5-acetoxy-4H-1-benzopyr

123 | an-4-one $$ | C22H2009 112667-13-7 428
-[4-(Acetyloxy)phenyl]-3,6,8-timethoxy-4-oxo0-4H-chromen-5-y
[6-Ethoxy-5-(1,1,2,2,3,3,4,4-octafluoro-butyl)-2-oxo-4-thia-1-aza-b | C14H13FSNO4

124 0-00-0 443
icyclo[3.2.0]hept-3-ylidene]-acetic acid methyl ester S
Cyclohezaneacetic acid, .alpha.-ethyl-,

125 C17H20F1202 | 0-00-0 484
2,2,3,3,4/4,5,5,6,6,7,7-dodecafluoroheptyl ester
4H-1-Benzopyran-4-one, 3,5,7-trimethoxy-2-(3,4,5-

126 | trimethoxyphenyl)- $$ Flavone, 3,3',4',5,5,7- hexamethoxy- $$ | C21H2208 14813-27-5 402

Hexa-O-methylmyricitin $$
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A7 5HF MNEAARE 948 7IE714A 244

3 = 8 U
1959 AFE=E
271%F
A& : Gomisin N
AL E
1) A=FA
-
l
| PE |
3A = ‘
——
l
| A% |
l
| 5% |
olm] o7} Yl aFol Frrt A= X7 AAA H2g I
Gomisin N (| E4%) : 0456~0.684mg/g
(mg/kg) : 7.0 o|&t
J_(mg/kg) 1.0 °ol&t
¥ (mg/kg) : 1.0 o]s}
FTT2(mg/kg) : 1.0 °l3t
T =N, AT EHE
4 FA o O ANPE&de] =4 2 AFAE
A @y 7h AES ik em kel Aol Fahe] st

) AlE ¢F 500
3t)

2023t
1

L) 2

.

g AR Az

mge AW ol WEkE 20 mlo] &g *
259 FE3te] AT

FE MeOH 20 mlS Yo] 2087 223 &, o743+

o) g bl WEkEZ HF 50ml 8 & 045 m PTFE
membrane syringe filter2 o #3t] A PE&H o= ALEFIT)
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&N IZotE DY =4

e A2 R EBB=A (S5 254nm)
a4 Shiseido Capcell PAK C18 MG, 4.6 mmx250 mm
A= 30C
ol 5% acetonitrile : water : formic acid = 70 : 30 : 0.1
F 0.6m{/min
@ A4t
FA 47 (ug/ml) x HFHFmI) x 345 x
am Al Nef o (mg/g) = EEEEE
A=A FHmg)
49 N N
B BHC ¢ 58% B7% m& 71%3] o3 A%
(5
WO EAAE| AR ol g
<A A >
s AEBA 4 A8 9RE 54 Hol U8
- "= : FDA New Dietary Ingredient(NDI)E <2 w|x}x}, @ w24
o §ALRI} SA(2011)
- T3 BAAE dsdde] B3 7 54 (2002) 515 wE
QuAaA | sAn nadE BEes SR As.

-l AREE i AF] sl A LA 5o AFELe

- v=, 48, ¥ 5 : Nature’'s Way schisandra Berry Fruit A&
o)

Hoz AAUF7} 580mg FHiE AFo] FuiE I S
1= =4 A3 A3 500ug/ml FF 7HA XTT AFolA A=

S0l UEhA o=

o QU A7} kGO AMGE A%, Azl 93t 5~15 g/day7} At
Lpabiaay

o Crude schisandra decoction (89 )¢ FEHH == 515 g/day’}
AHe-H

o AT AHF  YABEAN 1,741mg/ Y (F& T4 H 8
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- AR WA T AHAREA  783mg/ Y
7t o ARARS BEAF ATA ALY TARGOA emARL
285l wek 1-37(8) (3.75-11.25g)2] HAZE AME-H.
o AT Y AR1: Double blind, Randomized, Plecebo controlled Trial
(5) UA A &-A]
. o AT AR KI>15 Q1AL 40~7041, 1743 409
ek
P A7 oS e SolElA] 22 (783mg/day 71F)
=4 A3 | B8
TNek AR
T H 9 A AF DAL AH A 7o
o ™S}, MY A= AHFH A FY
@ A o Z1Folg 2R 5o 27] 4L u, Bl do] Y= AF 5L
T 582 afof ¢
cAzols del2] o] Qo] MW e wxle] AT F
o] o
M=
AH 71548 | 98 Adrd B £ T e
BEROOzE]
N ANAAEZA 783mg/ U(627.0-940 5mg/ 2)
[}
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G awm awwy =k} W3
omA} | MCE- | ® T=%9 Estrogen | ® Estrogen SCI
son | 7Cl Receptor-a, Estrogen |Receptor-a,Bexpression, Al A
i i TEE " | Receptor-BB c-Fos ¥ c-Jun expression
A E A UMRI Expression €<l S ol A -rr/]ﬂ ays
06Cell | o 2220 cJun,  |UER] UL
c-fos Expression o & MEo| E3 A%
A el T8 AA HERH
5. 71 e F=E9 ZZMXE |phyto-estrogenic effect’} &
3 55 &< Ao 2 FAHAE.
ANEE | A8F | AFHZ/ |vlolevt
= N / A3 H| 3
2 E | AINZ A
omzk | ICR 1,10,100 | Uterine |® F+=&°] AgFAE S7F
. - NAI, F estradiol F=F
FaE | e | ML | WO Lo A BN
en , 47% 6T | Estradiol e 2ZEo] ZUEE % o -
FEAT BMD, |[2HoE ZIAAS. o
uE 2 e +=E°] HEE headd A
= A NgSsE SR Al
histology | 27F2] FHIAZE FAXHY
Al ZFEAA EOES S0
2yt 2 ZoE FRlE.
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AA A LA ed, 4074 4= 5 ﬁ;i}
Plecebo oo of 3t
controlled ECkR
. _ﬂ_ o A 3
Trial Holx &
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3. =% ¥

Jm

7t =& AA
(D SCI
o Ameliorative effects of schisandra chinensis on osteoporosis via activation of estrogen

receptor ER-a/-B, Food&Funtion, 15(7), 1594-601, 2014

(2) SCIE
oschisandra chinensis exhibits phytoestrogenic effects by regulating the activation of

estrogen receptor-a and -3, Chinese Journal of Integrative Medicine, 2014

(3) 71Et

o=yl KCI, #A74e3 Fol F71 A7/ =2 & A
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o= AFEoF i E7IGA CJAIL AL
o] AR 9 mAE g@d, dF74A% T OAY #HEACA ds
(2013.10.15.)8k1 o FF dBAF &5 A AFI SA=

02014'd stit7] FFFd, & (F) T it dA 283 F7F AH 94
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0(CJ24, GS&4, NS&43 5 543 WEAL ZFAEE 3 73
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A2 A AREE A

1 4ok A7)4 AEARY 98 9B A5

o@dA JAAHEAIH 71#e] IRB HF HiA 5l tir] ol 2014'd 109 7 4jofx 1%

o
Vs E NERAE 1A A A

2. FDA NDI notification A&A8 AN+

01994'd 10 159 olde] W=l A A=A & 71548 &A= NDI notification A= <
7 Dietary Supplement Health and Education Act (USA, 1994)

>
ol

0w %

174 &S 938 "= FDA NDI certify 3%l FHIst= 3 Health Canada®]
_%_

NPN(Natural Product Number) &<l< 13 &4l

3 Z.

3. A= Al A I F3
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FDA®] CDER(Center for Drug Evalution and Research)°llA] “Guide for industry-botanical
drug prducts”& @&t AAE AAE oIFo= AASY] A% VIEe 23U
FHA THAME AT BT A uAFZS 7155t U FFeE 2 HRHA
7} olojd ALz ddH(EA: HAA=41FY P2, bio medicine issue paper, July 2013).

Al 24 AId=HE A7 HA R

L Hdga+
osfeloll A H AxE A7) SAH} BHET in vitro ATl Larrea nitida 2}& 2
MCP-7 cell #3}9} #H3 SERMS] &35 Y53 Larrea nitidas Zygophyllaceae¥t
ol £3H, South AmericaollAl H54 A%, T4 2 s A5 S8 ALHE A=
olth. £19] AFlA Larrea nitida extract(LNE)e] SERM E54-& 371387 98t MCF-7
ME F2] assay, AN=E=EZ ¥-E Q4 (ERE)-luciferase report gene assay, human
estrogen &4 (HER) 2% assay?t A HIth ¥ &4 3353 th. LNEX- hERa$}
hERB®] 1C50%k0] Z+7F 1.20x10-7g/ml% 1.00x10-7g/ml2 =& A =S Yehjo.
LNE°| 93l F=% 17B-estradioal(E2)> MCF-7 cell®] F4]-&
of F2lo] THAHATH T LNEE hERaRth hERB thgh A xst=o] w31, MCF-7
et Al g FH o AbgollA SERMEAS BVl A48 ¢ 2 HA 22 estrogend ¥
dE A3 XNsAZE AEE $ dtha AASL ThHHye-Na Ahn, Biomol Ther.
22(4):347-354, 2014).

Table 1, Ligand-binding affinities of LNE and LNs for hERa and hER@

hER« hERB
Treatment
IC.s (pg/mi) RBA (%) ICe (pg/mi) RBA (%)

E2 0.0012 + 0.0003 100 0.0025 + 0.0004 100

Genistein 136+0.10 0.09 0.055 + 0.0083 455
LNE 0.12+0.02 1.00 0.10 £ 0.01 250
LNOB 1.10+ 0.01 on 0.53 £+ 0.01 0.47
LNOS 9112227 0.01 6.60 +0.38 0.04
LN10 0.38+0.02 0.32 3182031 0.08
LN11 2008 +1.04 0.01 8.05 + 0.69 0.03
LN12 9521158 0.01 7.54 + 1.60 0.03

Values are means of three experiments; standard errors (SE) are shown in parentheses
Relative binding affinity; RBA = [ICeea/ICn )X 100

E sel Edo st Hi=oA drIEES A8 AHEEHE oF8 A=< Miroestrol
MR)< Pueraria candollei var. mirifica (KwaoKrueaKhao)ollAl E&|H A EJAEZZNO =R
ArgstaA G Al (OVX) HolA AA7E, st H &4, o 7 AAF Y dA
(BDNF) 24& , andcyclic AMP-RE-g 24~ A @& (CREB), 4173 synapticplasticity %

O

Zz o
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# 8209 tigk MRe E3E UFSAT OVXF2 @A 17B-estradiol &%, A5 FA #
28t A £ EA 14 A5 Y-HE, water-H| 2 AI%JOM %71}24 A=A ABso] Aste
Ak EZE OVX vk TBA WA 4 s ekel A 7] Z e A CREB mRNA,
BDNFe| #d +&& S7HAH L MR} 17s-estradiolf>4 T2 ﬂl L o] #AAF
OB G HA oF 44 38hH WIE wrdAAHT o8 AFoA MRS OVXE
F=d 4hsld 2Ef o] HAE T A A& ¥4 BDNFF CREB mRNA ZARe]
st 2-S MAANFHT B, AD9 Q1A A&olA FEd 35 7t dSEatt
(Orawan M., Phytomedicine 21:1249 - 1255, 2014).

A) Hippocampus B) Frontal cortex

pea . — — — — —

Veh E2(1) MR(0.1) MR (1) Veh E2(1) MR(0.1) MR(1)
Sham OvX Sham ovX
c 120+ e 140+
% 2 i L
@ = 4 & = 120+ B
s 4 :
32 80+ 3 & 1007
o
SE S E s0- o
g5 o %3 i
£% 4 g3
g 9 E2E 404
& 204 & 20+
a 0
BONF mRNA CREB mRNA BONF mRNA CREB mRNA
[Ishom [Povxsven [owxse2(yy [Jovxemrioa) [ ovxsmri)
Fig. 4. Effects of miroestrol on the expression levels of BDNF and CREB mRNAs in the hippocampus and frontal cortex of shar na-:mw:-:mw The expression of BONFand CRER
MRNAS Was semi-quantitatively analyzed as described in the text, Each data column répresents the mean < SEM, (n=4-5). “p<0.01 and ***p«< 0,001 v, the sham-operated

group. *p<0.05, " p<0,01 and ***p< 0,01 v, the OVX group,

gAT

o ofAlo} QIF-E TS = Shanghai Women's Health Study 34 cohort ATE 33t
273 H7 o] Uehd yolet F AEIF] FEAES AT £ dTolAe AdH L
HAT T= A4 31,955% S des 274, 074, AA 2 54 Ao o3 Aol w}
T volo s 4T 11.2d —ir 2 HF FF F 3,158 Aol AR

ol H7(<46.64) F AT @ =& FHo] AT 2AH Y ol Yol 1'4%
Tl ol Ao P w2 Aol JAJAT, TFT] AT o ARES A
Utk 2 ATE A=sE LA A TEFo] a3 dE€EA A&Idvs AS Al

P

HU

fo o rlo rf
5% f#

AlBFA AL AFEe]l a3k A At 2 5 e AL THE AT (Xiaoyan Wul, PLoS
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ONE, 9(8):1-10, 2014).

020143 Greenle H7} ¢33 =iLol|A premenopausal women? S 2 ThAle] ¢lojA
AT Aol -] & o gt placebo-controlled, parallel-arm pilot A& %
ettt F4% 4 =4 AlAl= Curcuma longa, Cynara scolymus Rosmarinus officinalis,
Schisandra chinensis, Silypum marinum % 2V|AHE X335t F 6714 EIFECIUAL
TR R R4, = 7HQ, EF TY AFEY AAE _7::2‘4_3]'“2‘1] AAF RO 2=
N2EZZ, =R, H2EZZ 59 4 328 9 tAE dAES SABAT A=A
A A 2] TEo=E ¢l 3} dehydroepiandrosterone ~ (13.2%; P = )
dehydroepiandrosterone-sulfate (14.6%; P = 0.07), androstenedione, (8.6%; P = 0.05),
estrone-sulfate (12.0%; P = 0.08) 5°] #A&HAT ol& T3l &4 AAY FFo=2 U3
Al androgens & AEE2E W FIFES vHESE & F AU (Heather Greenlee,

Cancer Epidemiol Biomarkers Prev. 16:1601-1609, 2007).

mohore (N=R0E)
Commurly announcements

!

Responded to letters /
announcements (ns289)

Not scheduled for
run-in phase (n=230)
Ineigible (r=149)

Not wiling 1o pamicipate (n=63)

Unatle W conaq (n=18)
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LetEs maled to pre-existng FHORC

Eligible and scheduled to o
begin run-n phase (n=59%) ~
Did not complete run-in phase

(inaligibie) (n=19)
Medicaton use (n=1)
Scresning labs oul of normal range (n=1)
Time commiiment {(n=3|
J

No reason stated (n=14)

A\,

[ Randomized (n=40)

/ /T‘/ﬁ

Completed sludy (n=14) Comploted study (n=€) Complolad study (n=13)

Botanical aupplement (n=15) Dietary changes (n=10) Placebo capaules (n=15)
Cropped out (n=1) Dropped out (n=1] Dropped out (n=2) Figure 1. Study participant recruit-

ment and randomization.

o Randomized, controlled trials®] WEIEXS FdlA Jd7] g SHEF &2 Ao
of A= B9E AYE =& YstH A7 A2 dHTR HE, AR & 79

Ao g ZFAAZ A menopause rating scale®] A EF ZFAAF 2™ Menopause-Specific
Quality of Life questionnaireE 7NAAAIZ & &213A THChiu HY, Menopause., 2014).

o H E°] estrogen receptor-a®] GTo] FEHS WA HHA ER-09 geneE¥ mRNA
variantsE°] human®] ©& A7|qAE TAHATGE Zo] W HTh Lan YLO =&l 93t
H ER-a= AHjet A HAME FLIF LS v AASEL JHh. Alzheimer's
disease (AD) @ =3to|w= 7|98 ZHE} A Y Ao AW Ao g rERE
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AES ADY VAN Aol £7] Wi dzERA] FE3HA He Adr] oA
< Aol miste] T AWl 2E fdo] ¥UAL I ol AZERAF AERA
o F&A FoAol HE AEEHWA 534 ER-av Death domain-associated protein
Daxx) translocation &2 A17dH 59} A o 7HA signalingoll UM T83 4T
Forar skar, EF A2ERA wi7iUES T4 ADO FHAAHQ] BE 4TS I
AEES WEla Atk sHAITE ER typedt splice variantE9] &A1& WE3] Heede &
ool 7] Wi AFZH AFE v B8 A= BATHLan YL, ] Alzheimers
Dis., 2014).
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Hojxw, ofefo] TLefzo K uiel o] Ao ARl k3t ©A st JdzE=R
A FeAdS nH3} F7HEA dFE0l 28T ACE B YtH(Whitney Wharton,

Curr Psychiatry Rev. 8(3):247 - 256, 2012).
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