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Natural Substance MS-10 Improves Women's Health
via Regulation of Estrogen Receptor
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ABSTRACT In this study, the expression level of estrogen receptor in an ovariectomized rat model was effectively
enhanced by MS-10, Cirsium japonicum and Thymus vulgaris extract complex, in a reversible manner. MS-10 plays
a positive role in enhancing estrogen activity at low concentrations, leading to improved women's health. In order
to determine whether or not MS-10 improves menopausal symptoms clinically, a randomized, double-blinded, and
placebo-controlled clinical study was carried out on 62 middle-aged women treated with 500 mg of MS-10 or placebo
daily for 12 weeks. Clinical menopausal symptoms were evaluated by Kupperman's index (KI) detecting various meno-
pausal symptoms, including hot flushes, parenthesis, insomnia, nervousness, melancholia, dizziness, fatigue, rheumatic
pain, palpitations, formication, and headaches. Total KI score decreased significantly by about 18% upon ingestion
of MS-10. Colpoxerosis, a main symptom of menopause, was significantly reduced by about 21% upon ingestion
of MS-10 in contrast to placebo. In addition, reduction of insulin-like growth factor-1 with age was improved by
over 10% upon ingestion of MS-10, whereas there were no significant difference with placebo. No side effects appeared
after treatment with MS-10. Thus, MS-10 can be suggested as a plausible natural substance for improving women's
health.

Key words: MS-10, menopause, colpoxerosis, Kupperman's index, estrogen receptor
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Japonicum var. maackii (Maxim.) Matsum.) %<9} Bt
(Thymus vulgaris 1) Q& AH3la F48to] 28 d43&
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. 7T7H 9 4A Sprague-
Dawley 33 (Samtako Inc., Osan, Korea)E 12A|7F F+7]
2 2o He 92 Ao vHEHn AUY2E 25°C, %
60%7F A== T3l A AT Atse AYPALIEE

Tt aL, AbR B w5l AlFs FA vk 4371k

R R EIR B

ox
Ho

T dFdel 13 AP ES] ATS SAHS A
E2 107 o2 Al o= ER/Ete] 15797 4
21 H, isoflurane(F ] Al ¢F, Seoul, Korea) 2.2 &5
sto] st FAaEA APToR A AP sE
ZGAE AAT $ Tt dxaS GdAEAE St
i MEEATHE Bt AT ES dA
°o]F 25:3te] FE71E AX F MS-103 A2
o33t MS-102 A2 95 50 mg/kg]
a3kl MS-10 Aol vidd 18] 8573t B+ Foskal
w, AT Tl AE Y ¥o AYAETE M
13] 851k 7 Fo3IoiTh 851ke] F

3% isoflurane 0.2 & wlF3te] 247t 25
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Western blotting

HAAFES AT & A Ag& AE3to] PBSE
Mgt F lysis bufferg o] &3] ZHAHEE lysis 32
o, dojz A e BCA assay(25)2 S 4asS
o} 12% A A7]9%5(SDS-PAGE) 2. & western blotg A
Alsksitt. 12k &A191 B-actin(1:1,000, Abcam Inc., Cam-
bridge, UK), estrogen receptor—alpha(ERa, 1:1,000,
Abcam Inc.)& 77t A4 sE2 A8t Wh-&A|71 1L, 23}
gA(1:2,000, Abcam Inc.)& WHSAIA @ud el g8 3
Zetadt.

sucrosedl] 24A17HN ® o] Apg Ao 7 ShES d
AesE FFo7
15 uM A= 9

W% Aol By £efo]=E triton X-1000] Z3+F
PBSOlA A4 ZH S AA 12F A9 rat A =EZA &
A(ERa) 3HA1(1:200, Abcam Inc.)9} ¥+-8-A17] 3L, THA] tri-
ton X-100¢] 23}¢ PBSel 33 A58t} o] % 221 &
(1:2,000, Abcam Inc)& A ste] FAFANGE 7 A
DAB(3,3'-diaminobenzine tetra-hydrochloride, Sigma-
Aldrich Co., St. Louis, MO, USA)E A}8-3}¢] Al A] 7] a1
& 1] 7 (Leica DM6, Leica, Mannheim, Germany)2. = ¥
Feheint.
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T2 A LS AASAAY Ald <l A 4) 4889
7] T4 ANAE dAs =S F F Ue ZES @
At A7 e Ao ® Fask WEo] A dA)
AES oy Y= AAHNEES, M, 3T E, FEF
5, AE, oA EEd 5), 5) YA EE SRR
A= F 667l o, TR MS-10 33
o, $lokt 339 S wiAEsIth BE Ao o478
a7 S H37HE 91e Kl AAF 2 A AxS w3l gigt
AEAARE Ak, o A A4S flete] APl
AT AE 2 FHEHE MS-10 B MS-103 28 g
o] 9JekS 1¢ 500 mg¥ 125 FoF AF sk, A3V 8
H o A7 A s HALE el T gt
= 4gollon, 1 o2 HAE kA &%l 313
& 27 Aol Wt Ut kA HEH o= A A
SAIEE dngh AT 5 6280l dtt AT A=
AT HEE Yo, AlF SolA BAHRE F23 zfo]&
slom, AFdldAEe] 542 Table 13 2t
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AZ Yt B Aol A= KIo) 2 F2el iz 2 of
3]

+5(hot flushes and sweating), #ZtvHH](paresthesia),

W #lofl (sleeping problems), 2173 ¥¥(nervousness), $-
4 2 25%(oint and muscle pains), % (headaches),
7V F2AE I AEA, heart palpitations), 7Hw] gzt
(formications)ell thate] Zrz} SA4GS(1-) oA g4
AVNA ARAR Hrrsgon, JIHSERE 479 7H5A,
e, BHZE, AR NS 27| k], 1 9] w32 139
7VFeAE 8l Kl F48 4t T ARE
H7tekith(Table 2). g, o478 d 7<) g4l S4<]
A Az F3& Frrete] SRS 1D)eNA A 7EA
o] 4GAE H 7} TH2T).
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IGF-1 &3

Ardate] @5 IGF-1 215 43817 flake] MS-
10 = 91oke] AH A3} 1253k A4 5 APssla,
g e stof folzl Ao IGF-19] w25 IGF-

oddd7| 34 "ot 1 kit(Diasorin, Saluggia, Italy)<S AF&3}e] 3}shulg o
AT FAS SAEY] Aok HAHew FAW  Wez ZAaUY.
o 478d7] S B7PEH KL HAME Aldskelth Kl
1953 Kuppernam 5(26)°] 442 78d7] o x5 4 EAIXMz]
P& g ow Adrle] duARl S-S o A% UL el A AF A3 $o] KI 3, €5 IGF-1 5%,
AomH 47Y) Aol AE W AL detela BEE  AF, BMI Bargke] WL paired test, A A% F49
= HAaE Frtete] Aaststs Brbdeln KI B AE A3 Fo] Ftgke] Hlal= Wilcoxon Signed Rank
o787 S4e Hrkelr] skl A AAA R Y B TestE o] &ttt i+ = 1Fo] 7]2A 1 vl 9 KI F5 3
Table 1. Demographic characters of the subjects
. Placebo (n=31) MS-10 (n=31) 3)
Variabl P
anable Before After P Before After P
Age (years) 55.36+1.54" - 55.36+1.54 - 0.698
Weight (kg) 57.95+1.14 57.98+1.11 0.836 57.95+1.14 59.68+1.58 0.937 0.377
"Mean+SEM.
DPaired t-test, before vs. after, two-tailed P-value.
Two sample r-test, placebo vs. MS-10, two-tailed P-value.
Table 2. Kupperman's menopausal index (KI) questionnaire
Questionnaire None (1) A bit (2) Common (3) Extreme (4) Weight Score
Hot flushes & sweating X4
Paresthesia X2
Sleeping problems X2
Nervousness X2
Depressive mood X1
Dizziness X1
Fatigue X1
Joint & muscle pains X1
Headaches X1
Heart palpitations X1
Formications X1

Total KI score
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2 7] 49 Bl alE Mann-Whitney Rank Sum TestZ o]
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SPSS = 2 1#:(SPSS 12.0 system software, SPSS Inc.,
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T/} MS-10% ¥ 50 mg/kge 5=
RHEo] zpgoA] o 2ER F8A9 W
ol /] western blotting¥} W %2 3}t
SFATE.

Wi 2%

o N Mo xR

oft gt
4
il
dob v of

A7) sEEAS HS- A AEZA 5§

Aol o] Fasgrh. S MS-10& A5 0= 4

3 HE JAdr] BEREDE MS-10% A3 e
A e FEwdo nls] of 28471 AEZA 84
o] whgo] FE = AL FAT 5 AT olF A7)
olx el AHlE el BAwd vt F 70% o]
3 EEE AoR FAHJTE 18)a MS-109] dFE T
st of 17 58 ANEHE Sopztomm bk 7k A
28-S FAsSth(Fig. 1A).

AAZAGNE S 2 W o 2ERZ #8410 T

AAE MS-10& A HFH o= HH3 A JF og78d7|

TERUIAAE iz 9478d7] FEEE T vushy

Ao AFEE=(M: myometrium)¥} A3 (GE: glan-

dular epithelium), A& W =HE: endometrium), L& 3L
Ms-10 Ms-10

Withdraw Withdraw
1 week 4 week

Arbitary Unit

15000

10000

" uh
1]

Control ovX

B Control

B .

OVX model

MS-10 withdraw withdraw
Iweek 4week

MS-10

Fig. 1. Expression and localization of estrogen receptor in uterus tissues of ovariectomized rat or normal control rat. Effect of
MS-10 on ERa was determined by western blot (A). Results are presentative of five separated rats. Slgmﬁcantly different values
are indicated with an asterisk ('P<0.05, two-sample #test). Immunostaining detection of the expression of ERa in rat uterus tissue
following administration of 50 mg/kg/d of MS-10 or placebo (B). Magnification, X200. ER, estrogen receptor; OVX, ovariectomy;
M, myometrium; GE, glandular epithelium; E, endometrium; LE, luminal epithelium; L, lumen.



MS-109] 47817 &4 MA 907

73239 Z(LE: luminal epithelium) =5
F& Aol 1A (Fig. 1B).
=3 Ms—lo& A& HFAT SERANA o 2ERT
g Ale] el WAlAe R Fguon, S8 g
o WA EA A ol 2E R gAe] B X} oA
7] sEREAA o fFoHow FrsklthFig. 1B).
whEbA AZAI O] Ao}t FAFHA MS-100] 52
= *ﬁiﬂe FHAH o AN W R 5=
= afdor 28 5 =S Fo] ST v 5ol
MS—IO«] HAE T o|Fd e FE&A gt G
AR FAEE 71920 28 wo] FlEo] kA
= ASHEATH

oA 4=&A] T ol

MS—10°| o:|A-17Hl_=|7| 5*’(KI) 7|-|A-| §_ﬂ|.

whol 7} el whet o431 Astell thad tiA= ®nilos
A Aplell A vl F ottt o] a7 o] A A B
S8 oFo A TEES FUsks Aol A= gle
o= AA Well A 543 22 WstE fdete] -zt
§o] Fuby lE 6“3}(11 15) w} 1 o1478d71E ot

5ol 7He gk idﬁ’i’—%‘ﬂ °“ZH7} TPJ& o

MS-109] 91478d7] 74 71 axs glstr] 9fsto]
FAH o F8 AP KI A4S Adsrh Kol
7} #3E Table 29 vhehhRlom], 43 A% Fo ok
I MS-10 A& 2] KI 34 2 71382 Table 3¢l Yep
Atk AF A Yok (Placebo)¥ MS-10 433+ (MS-10)
o] KI &4 2t7 33.584 7 33.000 o & A= f
AFSFATHP=0.875). 1257F 4 500 mg A3 F Aok

o] KI &4-& 32.398 02 §23 M3zt ¢lgint. whdo)
MS-10 AH T2 A3 A 33.0084 A3 F 268752
2 FAACRE fFoetA KIZ B7hek o2978d 7] F2de] 1t
23 TH/X0.001).

MS-10 AFALelME A5 A oF 3334 AH4H §
21 om SAHCE ol g fdol AT R, 9oF
I} MS-10 A9 Kl £do] AF A= AR
AH 5 F 9 Kl F3 o] SAH ez FolstA ztol7} 3l
ol &A= AHFig. 2).

ekl = 125731 A3 F TAA SR o3k Ws
7F SASA T, MS-10S 1253 94 500 mg 4] A
= KL #APE o2 3718 o] 378d7] S7de] ofF 18% 71Ad
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Table 3. Mean change in scores of the each individual symptoms
evaluated by Kupperman's menopausal index (KI) following ad-
ministration of 500 mg/d of MS-10 or placebo for 12 weeks

Placebo MS-10

" .
Questionnaire Before After Before After

33.58 32.39 33.00 26.87

KI total score 41430 £1.08 +1.12 +1.02"

"MeanSEM.
P<0.001; Paired #-test, before vs. after.

A 40

Obefore  mafter

35 4

30 A
«t

25 A

Kl total score

20 A

Placebo MS-10
25

(o2}

20 A

Improvement in menopausal
symptoms (%)

0

Placebo MS-10

Fig. 2. Improvement in menopausal symptoms following admin-
istration of 500 mg/d of MS-10 or placebo. The KI questionnaire
was completed to evaluated menopausal symptoms at 0 and 12
weeks. Kupperman's menopausal index (KI) total score (A) and
the percentage of improved KI (B) are presented as mean.
Significantly different Values from the before administration are
indicated with an asterisk ("P<0.05, paired t-test), whereas sig-
mﬁcantly different values from placebo are indicated with an
obelisk (P<0 001, two-sample r-test).

Hol A AhFig. 2B). ©]i= Yool vlsl TAAoR
FrelsthAl A1 = A TH(7%0.001).

04”73 ] /49 A AxTol dE

S AF A 23980 A F 1_71@33 TAH R
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Table 4. Vaginal dryness following administration of 500 mg/

d of MS-10 or placebo for 12 weeks

A 9 S A E R

Questionnair Placebo MS-10
ueshionnaire Before After Before After
2.32 2.13 2.39 1.71

Vaginal dryness o160 1416 +0.17  +0.16"

llMeaniSEM.
P<0.001; Wilcoxon Signed Rank Test, before vs. after.

A 30

Obefore @after
25 4

2.0 A
*t

Vaginal dryness score
(9]
.

0.5 +

0.0

Placebo MS-10
30

25 4

20 4

Placebo MS-10

Improvement in vaginal dryness (%) w

-10

Fig. 3. Improvement in vaginal dryness symptom following ad-
ministration of 500 mg/d of MS-10 or placebo. The vaginal
dryness questionnaire was completed to evaluated menopausal
symptoms at 0 and 12 weeks. Vaginal dryness symptom score
(A) and the percentage of improved vaginal dryness (B) are
presented as mean. Significantly different values from the before
administration are indicated with an asterisk (P<O 05, Wilcoxon
Signed Rank Test), whereas 51gn1ﬁcantly different values from
placebo are indicated with an obelisk (P<0 05, Mann-Whitney
Rank Sum Test).
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e ds HLO}H 37FE e BASHE Aol IGF-

29, fA o A P B o R R IR Ly
M Eo] F2 JJr aromatase &4 9 progesterone? ¥4
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IGF-10] 28k Ao gteial Utk IGF-1& 414
A iAbe BB 4% fAske o
S [e)

é

iy w3t 9 w3t st THES Fukele sleR
A ATH31-33). £3], IGF-1& 2 H o~EZA T
FAAA AL A A 2 15 vfg Fash dgts 3}
= AEAYZ @, ZFA ElA A H = IGF-1
< 27 o] A RLE] ZH% AT, 7AW A7
e ket JEs gk 3lo] RugoeeN Adr] &
’F Mol IGF-10] D st #AXo] ASS 4T 5 ok
(35)

uEbA MS-109] A 48787 S Al
IGF-190] 344 9g& 3t 4= 3l& Aolgh: 7Mdo] AA =
g Ut} olo uhg} & Ao A= MS-10 AdFH 71} 9l okt
o] A3 A3 3o IF IGF-1 FEE ATHWAAZTH
AT N FA S T3l AU AFH A Akt ¥
% IGF-1 %% 151.35 ng/mL% &1, MS-10 A FH <
133.60 ng/mLZ ¥ o 2+ A3 A €% IGF-19] &+
EAHCE FoA 2ol7F flATHP=0.251). 1253F<] A
F T Sk dF IGF-1 = oA ®shrt gidich
(7=0.516). §FH, MS-10 A& 2 43 A 133.60 ng/mL
oA A3 T 146.86 ng/mL=E EBAH 0 & o5t F7)8t
A THX0.05)(Table 5).

el A= 1257319 A3 § SAA SR frofgh Wst
7F §IAA T, MS-108 12573 94 500 mg AF S

Table 5. Mean change in blood level of insulin-like growth fac-
tor-1 (IGF-1) following administration of 500 mg/d of MS-10
or placebo for 12 weeks

Variable Placebo MS-10
Before After Before After
IGF-1 151.35 147.04 133.60 146.86
(ng/mL) 106" £117 £10.87  £12.95
i)MeaniSEM.
P<0.05; Paired t-test, before vs. after.
14
12 4
g T
2 10 4
N
Q
£ 6
5
£ 4
o
S 2
Qo
£E o
5 | Placebo MS-10
-4

Fig. 4. Improvement in insulin-like growth factor-1 (IGF-1) fol-
lowing administration of 500 mg/d of MS-10 or placebo. The
percentage of improved IGF-1 are presented as mean. Signifi-
cantly different values from placebo are indicated with an obe-
lisk (P<0 05, two-sample t-test).
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