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AU

BDI
CMI
DXA
E(-)
E(+)
eNOS
EPM
ERK
ERa
ERB
FP
FSH
GABA
GM-GSF
GPR30
IL-1
IL-6

Kl

LH
M-CSF
MENQOL
MQOL
MRS
NO
OPG
PGE2
PGWB
RANKL
RT-PCR
STAI

o of

Arbitary unit

Beck depression inventory

Cornell Medical Index

Double X-ray energy Absorptiometry

Reduced by estrogen

Increased by estrogen

Endothelial nitric oxide synthase

Elevated plus maze test

Extracellular signal-regulated kinase

Estrogen receptor-a

Estrogen receptor-

Fluorescence polarization

Follicle stimulating hormone

y-aminobutyricacid

Granulocyte macrophage colony-stimulating factor
G protein-coupled receptor 30

Interleukin-1

Interleukin-6

Kupperman index

Luteinizing hormone

Macrophage colony-stimulating factor
Menopause-specific Quality of Life questionnaire
Menopause Quality of Life Scale

Menopause Rating Scale

Nitric oxide

Osteoprotegerin

Prostaglandin-E2

Psychological General Well-Being Index
Receptor activator of nuclear factor kappa-B ligand
Reverse transcription polymerase chain reaction
State-Trait Anxiety Inventory



TGF-B
TNF-a
TPH
TPO
TSH
uQoL
WHQ

Transforming growth factor-@3
Tumor necrosis factor-a
Tryptophan hydroxylase
Thyroid peroxidase
Thyroid-stimulating hormone
Utian Quality of Life Scale
Women’s Health Questionnaire
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(2) 7 F¥7](perimenopause) == 7 ©]8)7](menopausal transition)

wao] s Atz s dxrt vdEo yehue w2 4R YEide
Zo] ofyz}, #H7do] 7] A 7 FR7](perimenopause) = H|7d ©] 37
(menopausal transition)E AX|Al H&=H o] Al7]ddl& W4 7]Eo] F
StAA €A77 EAsA L o] ~E Z A (estrogen)©] FA&stal &
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Y. @7 44 - AR}
Adzl ol AAoA  AdZERAL  JEASIT 2 (follicle
stimulating hormone)¥ A3 4 & 2 & (luteinizing hormone)°l| 2]l &

HI7} 2-d 8t} A8k (hypothalamus) ol Al A2 MAS S22 EH| S 2 &



(gonadotropin-releasing hormone)©] B EH, HalFA] HAGolA= A2
WA= 3 2 #(gonadotropins) %l GEZAS 3 2 F(follicle stimulating
hormone) ¥ A 3 3 & 2 E(luteinizing hormone)°] &4, EHIHEE 2}
SHO. 49 diolA AP35 2 E(luteinizing hormone)> W39t
Al 3 (theca cell)ol] #-83te] F=E2AS ERIA7IH, =L I A
¥ (granulosa cel)E  FitHET
hormone)2 %X (follicle) & 44417
(granulosa cell)ol] 2F-8-3le] F==E70
B)o2 AF|ANA Ere=E jit.
Bzl e daoA Gz nzdz Qs irEZA(N2EZHE, 9
ZEE)e E87F dasH FHedH, d2EES] FAEL diEfgTeR
o At =R o 2ERZ FFEo] dastaA Akl 9 &
4 YT (negative feedback) Z]Hel o HFEAFZEFE(follicle
stimulating hormone)¥ FAFIHE=

Z7she Ao] 4ol

T
tH
Y
o
ol
[
rfd

(follicle  stimulating

&g v, A=
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2.
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5
NLS
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S
R
N
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Estradciol

LH or FSH. 1U/L
Estradiol or estrone. Pg/ml

-6 - -2 O 2 2
Menopause, years

o
o

FSH, follicle stimulating hormone; LH, luteinizing hormone
a8 2. Adr)e] F8 327 W3}

[Z4]: Modified from Overlie et al. Acta Obstet Gynecol Scand 84(3):281-5, 2005]



2 ANZALE A=EZA FEAE dlste doju=d,
N2EZA FE&Ads dl ARSI A= N=EZA & A-a(estrogen
receptor-a) 2} A A~EZ 48 A -B(estrogen receptor-B), A|Eute] x| gh
GPR30(G protein-coupled receptor 30)°] Ut} A2E=Z F&A9 LIZ=
zxo] whel thmm thekd zAo] Rxslo] Ytk (& 1). wekA AW
AN2rEZAo] ZHAstHA A2ERI F&A7F FEH Ae TRt =3
ANA Fd=0l HEtiAl H= Aotk

1 A=ERZA F8AS X

=

qAEZA
TE&A TF

A, Farsk w3k A, A 2] (white adipose
NAEZA tissue), AHA, WFETA E(theca cell), WA IHAAH E(interstitial

a cell), 123 2}o]t] 3] M3 (Leydig cell), ¥ (%= (amygdala),
A7 2 (stria terminals), <A 3| WA A Z a2 d)

2, 13 =g, 9 Wy, ¥, B, d-Ad Ay, da
A i (granulosa cell), (= (amygdala), A4+

oo
TEAE (stria terminals), % 7] & (raphe nuclei))

GPR30 FA19=2 (adrenal medulla), 21-$-(renal pelvis), Y4, (43,
(G protein- aflmp, A AFERE- 2284 2 (isocortex), g WH(locus coeruleus),

coupled receptor 30) | Thel> &(pontine nuclei), AlZFRAFETS 2542 A48 5)

(1) Bl 27] 9= (Urogenital atrophy)
A7 dE S4ES AAdr]d yEds IRkl Sdo=r, 74dY]
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(Vasomotor symptom)
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| gk 9 F
7Bdz)e As=e M= o 2R A E =4 (neurotransmitter) o] ¥ FS
Fo2X4 d 23 AxHS MsAITE JHEE T

" T AR
(Monocytes) {r CE'HSJ
2 o=
(=) k-
i:_“-_—;_il T - ‘l:::'d; u
e, -]
- / Eyos OhE A AL
o2 Ml = =4 &= {apoptosis)
EST s
= = =2 - C\_ﬁj
= =) - %03 \— 85
o Q"" E(+} AT LA &
DOPG -
PA-CSF dn . d
!.‘: y E{-¥ FLAMKL | RAMHKL B 25

TGF-Ji TGF-

ZHE Ml = (Stramal cells)/
ZE M

E(-), reduced by estrogen; E(+), increased by estrogen; IL-1,
interleukin-1; IL-6, interleukin-6; TNF-a, tumor necrosis factor-a; PGE2,
prostaglandin-E2; GM-GSF, granulocyte macrophage colony-stimulating
factor; M-CSF, macrophage colony-stimulating factor; RANKL, receptor
activator of nuclear factor kappa-B ligand; OPG, osteoprotegerin

5 4. A2EZAS] F F4 A 71A

[£#]: Modified from Riggs BL. | Clin Invest 106(10):1203-4, 2000]
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(bone resorption)E ATt dEA A=,
ol RBAE ATAY F& FHMA B F5E F

Aol E7ERl, & IL-1, IL-6, TNF-a, GM-GSF(granulocyte macrophage
colony-stimulating factor), M-CSF(macrophage colony-stimulating factor),
I 5 ~Ela WE-E2(prostaglandin-E2) & ZA&AIZIth 81l o 2EZ4S
TGF-B(transforming growth factor-B)E S7HAA dZA|Eo S 9
F3 MXE AlE(apoptosis)E FE51H, ZFAEANA LAHZZH Y
<7~ A RANKL(receptor activator of nuclear

(osteoprotegerin) & B &
factor kappa-B ligand)S FH3}A7]= d&S .

I M| 3Z (vascular endothelial cell)oll EA|3t= ol 2~
EZ FEAE T3 WY 4kgEA FAd S (endothelial nitric oxide
synthase)E& SASIAFI 2R A4S A (nitric oxide)E AAAIA 3
ojAN 7L AT A AT EI o] AFtollA
g% HDL S zHE ++& $7H17]3, LDL S 2H 2
2 AL daAts Aol BuHo o, €5 A sFEs =4
Fdozx Adads S dEn 18 d2ERALS E9 a9}
I

zdsly, gasiAAdy 285t LDL 29
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Adz)els 2, 7198 J4A, F98kS(irritability), HEE A3}, I =,
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4 7t 473
T 5 Hj-o] @ w}A
AR | TE | A
NrERZ FE&A-a, B A3t B wuld
e (Estrogen receptor—a, 3 activation/ O 0
rotein expression)
Nrema | L b
228 A ESR1, pS2 mRNA expression O
27 AKT, Extracellular signal-regulated 0
kinase(ERK) w1z wk-&
Ligand-binding O
A Z+A 3} A8 (Vaginal cornification) o)
H %7 ° ) . ]
] kﬂ]ﬁiﬂA A A4 A 4=(Vaginal maturation index) @)
2 pH O
ANAAD A 2 & (Serotonin)
=4 =2 o 3] ] = A (Norepinephrine)
g5 @ gt O
EEEE RS o | o
A5
=} DI S O
v 5 dFeF O
g1} o] 2H(Endothelin-1, 2F3}2 2 (Nitric
oxide, NO), Endothelial nitric oxide synthase O O O
A8 7 (eNOS) &)
a7 5 AQ F2EFAAY, 22 2=,
LDL Ed2HE, HDL Z#H2HE, O O
T8 A4 5)
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ar
=

At

ko)

& <= (Deoxypyridinoline, prydinoline, type
collagen cross-linked telopeptide (NTX, CTX) 5)

K

=

=34 (Osteocalcin, alkaline phosphatase %)

F-H v 74d7] X 4=(Kupperman index, KI)

A7) A= FIHA|
(Menopause Rating Scale, MRS)

3d 7] el A H7FH(Menopause-specific
Quality of Life questionnaire, MENQOL)

o A% A
(Women’s Health Questionnaire, WHQ)

78d7] =4 2 % (Greene Climacteric Scale)

A7) @ A A=

(Menopause Quality of Life Scale, MQOL)

Utian &te] 2 H7}
(Utian Quality of Life Scale, UQOL)

AUkl Algl & A7 A 4=(Psychological
General Well-Being Index, PGWB)

ot &% A< (Hot flush score)

ot &2 AX(100mm Hot flush VAS)

i3
rot
lo

A %=(100mm Sweating VAS)

o

T

=)
ol
EN

7% 13 2|47

LY

Beck & # =
(Beck depression inventory, BDI)

Cornell Medical Index(CMI) health
questionnaire

JEl -5 E<9F = (State-Trait Anxiety
Inventory score, STAI score)

.

o
N

R

v

by O

_,d
2

o] ~E g}t] 2 (Estradiol, E»),

Y ¥ 2= 5 2 (Follicle stimulating
hormone, FSH), A4 =&
(Luteinizing hormone, LH)
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2. 8 HlolemtA e SHYH
7b A2EZF 484 A (Estrogenic receptor activity)
1) CI=E=zA &4k, B 243 L e IA (Estrogen receptor-a, B
activation / protein expression)
NE=2Y A 2E=Z7 &4 (estrogenic activity)= H7}3}7] 35te] o 2
ER &A1 243y @il BdHS ST JA2ERA &A=
529 & Lo EAst=t, T 1A F2 subtype¢! ERa$t ERB7}

5

AT} NAEZAT o]lE 2EZA £8£4 71 AELLe oAEZA
-H}F-3-(estrogen-responsive) ALY AAb] FEFS Foh dA A Fo=
N=EZZ 07l Fad A7) $E4 d2ERA glol: FE8AE
A= 28 FUste Aol ek ot AEALP S o2E=
T&A7E ol ExHo e A9 gdd AEFS MCF-7 cell(F¥¢
M| 2Z), Ishikawa cell(RFe WA E), Sa0S-2 cell(ESFAE) & AHE-3te

o

Zlo] dukAolt}, o] Alxo) APERS AMYAs o F8AE 43 A7
TAE ok A, ol T FAA AAEAS HUHE 5 At

A ZAdgolvt F=A oA Western blotting ®'H © 2 ERa, ERBS @2

S SA3IAU reverse transcription polymerase chain reaction(RT-PCR)

PHOEZ mRNA FEs S4E 5 doh

(2) ESR1, pS2 mRNA expression
ESR1, pS2& ANZE=ZZ FE&A osf w3o] FS7tE= A 2ERZA-

HE-8- 7% A} (estrogen-responsive gene) FHAEA MCF-7 Al X (human
breast cell line) 5 Al@d=4dS A g & RT-PCRS T3l ol8d 3
ZH] mRNA FF WIE E4st] AF=4o] A XEZ &4(estrogenic

activity)= UYEPHEAE H7HE & T

(3) AKT, Extracellular signal-regulated kinase(ERK) T2 &
AKTY ERK= A2 2We] sEAZRE 22 ASS A

3N
oH

H
iy
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DNAE HEsts s e dfdSoltt ol duldEo] Jd2E=A
T84 signalingo|l A= AHstEE @z Iyl SHS T4 o 2EEA
T84 BAHFE AT

o)
1 P
blotting WHo 2 AT F AT}

(4) Ligand-binding

ANEE=4 9 ERav ERBO thet Ax1s}# (binding affinity)s 5431
NEEZo] estrogend} FARSE B4 x| P FoE FR1ISH= W ol
HAEAR] A2ER 784 A% A3 (ER binding assay)< Als 2=
(ligand)®] L A|(displacement) %< 1A AgdEs SAstn
‘fluorescence polarization(FP) method’ ¢} 22 Wi 138ty 33 =

WA FEs FIA AgEs AT

. Hlx=7]A1¢ ®H3}(Urogenital system)
(1) & Z+4&3} A3 (Vaginal cornification)

=9 d¥g A8er £4d7 4 A9 AExE sglol: FTFX(slide
glass)ol =3x3tal FA3td WME(leukocyte cells), 34 E(nucleated
cells), 28} 3] Al E(corified cells)2] 5 =335, Zta} A Eo H| LS
T A A AlE FY A3 AuAlEY vlEo] sue= AL A 44
FEo] Aasda d ool st ALS v

(Vaginal maturation index)

Z
H7d & 7Aste 5 o 2EZA 5= B AT FEFS F9o,
A

5

7| M| & (parabasal cell), FXFA| 3 (intermediate cell), XA

HH
w
c
o
@)
=X
e
3
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cel)2 o] Fo|A e, d s Age 24 Alxe] MEES T3l AitEe
otk A A4 Agvh e A4S "ol 9= 2

o] W BGF FIIAxe} FHMEY E&o] ot o AFENA Aol
7G5 HA7IZe] AFE AsA T e

o= Q3 2EZA Fiol e dAEZAS 53 A7 A(2EZA

a3l ERAE, FHAZIL Gl F7kska, RoAEE Fols Padc

3 & pH

AERA 7HAE e & f5o] HUA A W AEE Aol A
oz WA Bk A W AxE A W AUAEY 4 Brska o
Eg X 5o a3s sk o vl {83 Eoltk A W Akse] sk

AR o7 T A2 Z4e AN

. 4173 12 E 2 (Neurotransmitter)

(1) Al =Ed(Serotonin)

M ZEY (serotonin)S ¥, WA X2, d43, HYAZ Fd &
AARAGEAZA AZEY &4 T2re 925 °

AT G5 A2ERA fas AEECY 4 ZAAZEZN Ad7]
o

=5e dog. AlZ2EYY AL F=9 HolA FAHs =

rr

Z 23} 8 (immunohistochemistry)= &3 5 (midbrain)<]
(raphe nucleus), 3 PF(hippocampus) 52 F9olA HM=EU FA &
42l tryptophan hydroxylase(TPH)Y} 5-hydroxytryptamine(serotonin,
5HT)e HEAR(FAAZRE WatrAd 29 8o 5o Wz
H oJf o] Western blotting 4] WHOo = whillz W@ & vwd

o}

32 o
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AH T2 ER o 2EZNE 2o U= x99 MAFNG E29
FEAE FTIAII= AR dHA =, dEZAL] Ay A
7l kE=ovv=zd dart #3E F v =EdyvU=Zde] Fias
259 4 F R AAEHIL o AEr] sERDAA Mol
TEJI Iy F£ES FHINVE T AFFEY HxHS H =3
th 2 9] A (frontal cortex), A ZA) (corpus striatum), A2 Sk

(hypothalamus), & "}Z=2](hippocampus) .2 &3t o] 2|8 H=x
7 #E Y (homogenate)= A4lEE 3 & A5 T =2dayzdz
= FFs AT JAZZrtEIH I (high performance liquid
chromatography, HPLC)E ©]&3l A& 4+ Ut}

2. #-EF S (Vasomotor symptom)
T B DI e G e

ofN |
N
oh
.=
K
1o
rfo
b
N
-
o o
X
i
ne
X
X
I
4
i
o

Aehd SHE ‘mexameter’ 9 717] ®RS d=F Wzt A5Gl HEAIA
dpd g ZRE oFs S SHEA S (erythema index)E 71 &3 Ol

Do (arbitary unit, AU)°IH & J=r} S ST st
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(3) J% 58
PN
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