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Biological Approach to Menopausal Syndrome*
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— ABSTRACT

Korean J Psychosomatic Medicine 4(1) : 109-119, 1996 —

l l ormone replacement therapy in menopausal women has recently been a hot issue in med-

ical fields.

The author reviewed the physiology of menopause and discussed the physiological mechan-
ism and biological management of vascular flushing and menopausal depression. The above

symptoms are hard to distinguish from those of psychiatric disorders.

KEY WORDS : Physiology of menopause - Vascular flushing - Menopausal depression.
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Tejste] AR Y AAHARIE] A7) FAHL
JJalshetl B2 F719l5e, Ady) 245 B
Belo] = BHEZY A $-858 woz o]
s Zelolq 2 93 AR (Z2ERH A9)g £
& Foto] AnBste] w9

7| o

A HAe He

7Bd71e g Al ARA7)|F(WHO) S Aoje o3t
2o} ¢4 71%50] ofstE7] AlFeted @3] gloiA]
AL & AAsYe] YD AN AlE

o] g3 "”25]"1 whol A EHlEE 94 E—E—%ﬂ
Zadtn, AAH w3)e} AE) A Wizt ehds A7),
TRAZ3E 7|7 Bua 23717 AR EHE 327)
9] ojnlg Zteth Bdrle BE 384 A% Alatdc
(Pearlstein 1995).
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A &S 399, A 32 (follicle-stimulat-
ing hormone, FSH)A|7} 25 1U/L o1& o #1733t}
2t Aol gt} (Pearlstein 1995).

3. 4doie) e

1) ol 8}

#7739 HrtolE 5140t 40414 HAH= A
#x 9F 4% B {Walsh 1995) (Fig. 1). 7] He
d#-& AlAsHE 797 (hypothalamic amenorrhea),

A} 8%, e Tk AAgote] G B @
=0 1z L 20417] B 473 FUEHA L
7 A%S A FH A3t gick. 2eate} X757t
oM o5 HAFANE QA9 k& o At

W29 23HAL oA ARt HE g
2059 7009t749) oogonia(tah7t Ak #$AEE,
ZAAel= 700,00070% Feth 24T R dAe]
£ A7) AZA AE dadd

H7 FARAFE AT dojue FUANE es-
tradiol®} progesterone ZrA3th. BRELS] JRREIEE)
(ovarian follicular activity)e] 748ld A3
8 A| % (hypothalamic-pituitary system)sl] g
estradiol®] &4 =H9Ho| JA7} ZAEo FAAZo=w
$¥AT 3220] MN3I] FriEch. dolgle SR
SRkt FSHel disiAd @ wrgstAl |t Folsle IR
Bzt 37be FSH sl dhgo] glg o HF o] Lojd
tHWalsh 1995).

H7 5o dAd oF estrogen*g" < vlujeieh(Fig.

2). 1733 estrogen®} UFE-2 HIES ‘androgen £3]
androstenedione® 258 ¥ & androstenedi-
oned BzFA A BE=3Haromatization) = o] es-
troneol At} AYAH OS2 androstenedione?| 2.8%%
o] estrone2 & ABH, v Ao o Bo| A
#et}t. 1 ol androgen? WIEFHAT|IE AWz
2| (adipose tissue)o] © ¥7] golu}. wluidh o} Ao
o9 ool ulste] 7] S0l O HL o] f % 7]
o Aot HAAH71%9 estroned BT FE=(35pg/ml)
estradiol®] BF ¥%=(13pg/m)Rrt %1} o] estrad-
iol& estrone S 2RE HF o] Yatd}

WZF daie FE (stromal) A1 FiiFI(hilar) 4]
X2 BE testosterone? androstenedioned A3
At (Fig. 3). #7394 oA testosteroned] 3
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Fig. 1. Age of menopause in 2000 women during a na-
tural menopause(From Gambrell RD Jr : The meno-
pause : benefits and risks of estrogen-progesterone
replacement therapy, Fertil Steril 32 @ 457, 1982).
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Fig. 2. Circulating concentrations of pituitary and steroid hormones in premenopausal(menstrual cycle day 2 ~4) and
postmenopausal women(From Yen SSC : The biology of menopause, J Reprod Med 18 : 28, 1977).
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Fig. 3. Serum testosterone and androstenedione levels before and 6 to 8 weeks after bilateral oophorectomy. Five

premenopausal(Pre) 116 postmenopausal(Post) women were studied(From Judd HL, Lucas WE, Yen $SC : Ef-
fect of oophorectomy on testosterone and androstenedione levels, Am } Obstet Gynecol 118 : 793, 1974).

T 5%(%F 250pg/ml)E H7ZAA Rl FFsErr) of
gt} dzdez #7439 androstenedione®] HT
FE(850pg/ml)E #HR A A4 FiF=(1500pg/ml)
9] of Auhle] okgr} o] H7ZEF9] androgense es-
trogenoll 9j#iA o ol wWaiitx] %] Wi, § Y&
7} g do] t] Bo] AEEstn EAE FA UE
H(Walsh 1995).

2. FREUR7Is g

ajzte] 4AF7|= ERSA A48 714 (cyclic),
Y%7 (circadian) 283 2YF7]9 (ultradian) A
ZAEu At JEA g5l &M A= A
AF 5L FAsHs AL neural pacemaker & A
£33 A7 (biological clock)” o] 9Jsi @t 9 A
B8 AlA & circadian oscillator® Alg8HEe] Al
AR PG XA A= o] Ut o] ¥-947t
AR e A 7159 4FFVEEL 2 AT
Az, FAHA J5229] BEo] dojun 7F3H
o] At}

29%F7) & 328239 ARAGEA S ] Wl g2
Fgoz o€t GnRHOl 73 Azt =ubx
d FHlEe AL AR ek 2" sl =
AHE Aot} o] pulse generators: WujE&AJAMSHE
(medial basal hypothalamus)oll itk AJAIZ4 A
B g A ASREE g Qs ARWEEZAE
T3 GnRH pulsatilityell #rejg}(Walsh 1995).

1) Diurnal rhythms2| &8}

NE©] GnRH®] ¥&e 3| Fo8 ARALE
o]tHRances 1981). Wi A AXHA=Z3 3

o ¥

E%o] Ak

NEUROENDOCRINE FUNCTION DURING AGING
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Fig. 4. a,-Adrenergic receptor densities in the medial
preoptic nuclei of young, middle-aged, and old
orariectomized rats. Receptor concentrations in
young rats exhibit a diurnal rhythm. In middle-
aged rats. No rhythm is detectable ; however,
mean densities are not different from those in
young rats. In old animals. The rhythm is absent,
and the average density of receptors is lower
(Weiland and Wise, 1990).

g gl AldeE e B3 R99A NE 34S
M7 55 4F7) gl AAN GnRHEE
7 Rances 1981). Tdol|d FHe o o4 4
35 o] B9l NE 49) of :dH{diurnal rh-
ythm)< Yehl®] &=t (Wise 1982). tii&e] |+
A=< GnRH WE9 doiA NE°] A53 &g
EHE A& ¢-adrenergic -84 QsiA FAF

=
<

Qo
=

Z
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Atz F433 Jh(Drouvas 1982). Fdol 8 #
JME NE $849 37 2T density’} 5& #71 2
74 ZAEHWise 1994, Fig. 4).

2) Ultradian rhythms2]| 3}

GnRHE #9ge s Fugn, o] 3289 Ea
sl LHY ZE3 RIeE F Y02 AR Fd
olg F A= LH&H Y 2ZFo] ZAHUL, GnRHS

234 gi@ X3keEAY B AU AAEEY]
9 o AgF FAQ W H1est EFAAHQ est-
rous cycleg Yebd FoME Ao, 7339
F718 JePIAd FHdMe gA=EA Fdt(Scarbr-
ough$} Wise 1990). o] Azh= A3l Huhdalz|
B3P} 73dr] st Q43 Qg vk A& %
A A E ok

3) AlAtStR wAM R o ASFET|a|Fe| s}
F7], Wide) a8z 2447 ol F719] A5
*&°43}—\: o3 71X 9] AABALEAAA S} vol7} £
7ol whe} 3k 2 o] R0] Adr] Tl ‘5‘%‘—"— Ll
tH(Wises 1991). Adsp-aapiiesle &3] 4z
71 & AEH AA=n & ¢34 Aot Yol 89
A5 timing®] F&47} L34 (synchrony)e]
i m, gF AZALEAES] SFo] FiasY A
oz A2Fee B2 volrbA Frh(Wise 1994).
29K A7)zt | @AY 5 wst o
ofyrt, @*35*1]"171]94 BED o ARAGERY &5
A &5 JehiA ke 58 & A 9k 2317
o W3y} A7l A= FedAn BY5o2 714 Aot

47| SAlnp &

A % HNH 4% A¥E

Adzie vehls
Table 13 Zt},

1. Bé*l-r-%{g Z=(vasomotor flushes)

BT T2 9737 949 P Estn A2
439 3}14014 4439} < 80%7F 7847} 374
ojulel B4F=(hot flash)E ZAFsHA |t ol @
ool 85%7F 1d o4 122la 25~50% A= 5d
o)} old 34L& AP WL A €4
T2 AFL ulAg g730] Q7] Ao AlFEn. 24

Table 1. Sequelae of menopausal syndrome

Short-term sequelae :

hot flushers
sweats
palpitations
headaches
irritability
lethargy
emotional lability
forgetfulness

loss of libido
vaginal dryness
dyspareunia
urethral syndrome
Skin dryness

dry hair

brittle nails

Vasomotor

Psychological

Urogenital

Long-term sequelae :
Osteoporosis
Cardiovascular diease

2 Jolrt SBA 1 WES %5} Aoy e
A7) 4 33 o AAH(Walsh 1995).

1) Hele} Hefjz|

GAEEE AL oFF HAAE RE =E T34
728 watn 30200 58 A% A&sh) AgFHoe
T % 4E Bx ALHY o] FAEEE E3] vEEo
ZojE 7]-r—°]‘—} AE7ER A7 57 A ®
= 47158 483 29, 28 vl TR & 7
E(cold sensation)—é’_T =73 A Ao

T2 NEE ddd 2 ¥ AV|e AR 8F
A= 2] ¥ A7|e A7A sttt o] AEL vt T
B3A AAA AL AA e oj9h 2L AL
254 29 ARH E2ZA &712e X (finger
temperature)$t ¥ %A% (skin resistance)S FATH
A7 H(sleep polygraph)st SAle] AAS o & v
ehdtl, At e R A2 4R 2T Al
HH o2 dAREo vk AE F A Hu ERA,
AARFEF 9 7|98 71E Fo2 B = ¢y
22 7H 8.

A T2 A7 49 ABE g4, vt
% 5 282 922 Ske ol Hole ¥t 54
oty Agolle BxVFHE 53] &rptog ke /Y
°1 Z71eka, wRAgo] 58 Huo| =2eA &

o}, o] i3 Fvhe BIER e Uz,
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o2 7l WHRe /MK R0 5 WYL §2EY
o= 9AslT HSE TU AL AAHT) ALo] I
o2}, siAge e LHe| Sebket), 27} AR ¥
1280] B3R £ BcHWalsh 1995).

28 o

32+ KA 3 2 (hypoestrogenism) A wZo]]
71 A0] ol@} estrogend A (withdrawal) W%
o A7) JYu2 o]RL AdAH H73 o474 % o
o 93HF 2AF< 83 GnRH 584 =& da-
nazolo] )& hypoestrogenism) A<M E o A7t}
estrogen $& FUE F2 EAd 4EEH
estrogen? ¥&3}7 9=+ Turner's syndrome® 714
A7} estrogen T4 B3 W AfEiA gEvw
EAF2 VA e

Hlghek 4L AAZ I HA A F A730d
Zo] A% ARRES AT AFEE v)§iA AFo) °
go] Uzttt n|g oL gL e TR ojf2
71%3 22 9 hypoestrogenic 3t7] w&o GAER
7t € A2 & ©OAWAe] $ow B4l androgens
£ estrogen® 2 ¢ Bo] AgAZch @uwe A2
A5 222% globulin|/l F¥Ho=z v 1 Axtz
2E9 estrogend ©l B2 F-iol dgE A ¥
o 28 24 AEA €55 )

e 23 GAFEE AYsted o] AL testos-
terone®] 49 Axolt} long-acting GnRH E&A
2 A=y d2be] 77%0A A7iT), o9} n)kelA,
18 23 (testicular insufficiency)S JEH @
A9 62%04 E4EFEE UERACT o]RL tes-
tosterone WAoo 433] A=At APMY
o Fo] nEAAES W Fxte] o 76%00M FXE
7HA} estrogen FHZE 27} glo}H 21 estrogen
& 93 A Sl AT TEE o7 A
androgen©] estrogen®.Z M&E Ha 7l 9ot Hust
A updEEEA androgen?! fluoxymesteroneo] &t
Aoz Z2E F7] dEeltHWalsh 1995).

HAe 54 ITZE estrogen 5 4Rl g o]
AR X3 AL2HFF9] set pointt F2
| "ojx)7] e A7tk GnRHE Euiske A3
BE-9) 9} ANAE A} AR F2 $Xsta iz, o]
& F%o] AlAeR(rostral hypothalamic) A& 23

b ofM ok

S5t 703 d@Ho] Utk ojAL AFIRE-H I
A-dak vl sle AZWEY Heolrh A2z set
point(Fig. 5)& &As= AZFAH 84 dge n)3
.

Estrogeno} A3 M&zxd $35 A3A7E
&3+ norepinephrine(NE)3#} 22 MBZAGEIE
o oJaiA F) iRt

GnRH9 estrogen HHo] 2 sl AFAE
BAES AAZA AR thed) 22 A5 o} &
catecholamines, GABA, glutamate, angiotensin II,
neuropeptide Y, neurctensin, 5-hydroxytryptamine,
181 interleukins-13} 20|t} o] EF NER/} 718 &
a3t}

el Y= NE 271 GnRHEH|Y 24 & B3}
LHe] Wutneke] Fu|E ZH-3t} estradiol> GnRH
wrjalZd] AP R 4TS nRE Zo] oflet NE
TEE gArFeE M HH R GnRHENIE 9
A1) 71 Bhattacharya® 1972). 4ol 7)%50] Dol
@ o] loops] NEAEo| 224 Hojxjz gz en
5o} ¢33 gonadotropinse] 71814 B}, o9zt
2 73| estradiold] 3 HIELI} H kol Q& cat-
echolaminergic A3 YS9} A7} steroid FX A7FYel
7H7to} 0¥ catecholaminergic A7 ZetolA] whzE o]
A F&o] oA XA =3 glch(Heritages 1980).

SE4Y A3EZ B9 estrogenS NEAA o] 7}
A &FE veRIt} erstrogen® tyrosine hydroxyla-
sed] 85& A=53x NEZAE F7HIZITH Beatties
1972). #7184, estrogene 7l AElEA 852
ZHaAA NESAE A v Luine?} McEwen 19
0. ©] F7H &89 A#2 AR NEXE $715}
estrogens T3 NEWEE Z71A712(Pauls 1979)
NEAEFE 9AADHNixons 1974). 2 23} Q4%
g digk NEETE F7M717 8ot AR
estrogen® AAFEHE: @, postsynaptic 849 42 F
7FA1Z1tHJohnsons: 1985). ©] 2E &8¢ ¢, adrener-
gic 58 ZVM9A gt o] 7= FEAE 2
olm g Al EE Ay} dojdrin dRFo
olop7|8 = {ith aPdE BFdtn, o] d7ddE
estrogen©) ¢, adrenergic %58 F71A17]9, estrogen
257t ayadrenergic 259 74 WE FAEHE &

27 A A& GAE £
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Hot Flush

E; GnRH

Fig. 5. Hypothetical model of neuronal events in the rostral hypothalamus which could underlie the occurrence of
postmenopausal hot flushes. Gonadotropin releasing hormone(GrRH) from neurosecretory cells in the hy-
pothalamus is transported by the hypothalamopituitary portal system to the adenohypophysis. This stimulates
the release of follicle stimulating hormone(FSH) and luteinizing hormone(LH), which are transported to the o-
varies resulting in the formation of estradiol(E,). E, feedback to the brain inhibits further GnRH secretion. NA
(NA) neurons and pacemaker(P) neurons stimulate GnRH release. It is probable that the negative feedback ac-
tion of E; on LH and FSH secretion is mediated by inhibition of these NA pathways, rather than by direct
suppression of the GnRH neurosecretory cells. With ovarian failure the negative feedback of E, on the central
NA pathways is abolished. The resulting disinhibition of NA drive leads to increased GnRH release and a con-
sequent rise in blood gonadotropin titers, although the frequency of pulsatile release is unaltered as the pa-
cemaker neurons are uneffected. Anatomically the neurosecretory cells are intimately related to the rostral hy-
pothalamic thermoregulatory centers. It is postulated that the enhanced NA activity in the hypothalamus affects
the thermoregulatory centers also, leading to a transient fall in the set point. It is this fall in T, which triggers
the hot flush. Characteristically, in patients with severe flushes, the attacks coincide with the peaks in GnRH se-

cretion reflecting the drive of the pacemaker cells.

o] 7Md-& clonidine. aldomet(&% 32! methylnore-
pinephrine® 2 A&H ¥), 181 lofexidines #2 g,
A S| BF EHFTRE AN A 9JsiA
g5 AAE &3 Qi) o] 7Hd& =§ presynaptic g,
58418 9AAF|= yohimbineo] SAHEZE A=3th
= BEAE X3} o] AL Lt estrogeno] AHA
o2 AgsM GAFTZE Aol7) dEol, 2~4F7t es-
trogeng £F 4527} 12 AAGTE o|fE A
3 FrH(Walsh 1995).

Estrogen® A33HE opioid B35S FXAH 22 &
ME AZAFTFE A3 AT #7719 estrogen
o] AAEA A4S “opioid withdrawal o] QoiubA]
AgzxHo] EUAFA Frk o] 7Hd-E estrogend A
A o= Fo3ly AdsHE opiold &%) FEEHE

HEE gozy AT Utk

GnRH9] "&£ opioid peptides?} interleukins®l
oy 239 = . H|E endorphins# &
opioid’t GnRHY] 7158 238 % vtz xg
=, endorphins®] hot flushes?] HejAlg]o] Bojgic}
€ $A% dtH(Lomax & Schnbaum 1993).

Endogenous opioids¥ interleukin-27} T cellel] 2
Fle A& 2H ¥ HKavelaarss 1992). BTERE
interleukins®] W&o] HAF F713} 22T es-
trogen ¥l dsix A=A 5 JrH(Pacificis
1989). Interleukin-1< A]33HT-9] 2173 QoA 475 o]
A1 o7} o]A-& endogenous pyrogen®|tHBreders
1988). Interleukins®} U cytokinesy WollA] A
% 23y 254 9 vA(Jilkas 1992). T34

- 114 -



3, W) 293 BGA Alole) BEAEE Be B
SHAA HAL, o] 5] P stressell gt I3 §4
7139 A-gol| ol ] A3 gt ol 7] A
g 4 FX9 SUEF Aloly dFE A &
ot @ Held| M9 interleukin activity?} 7837 &
7o) ditel MEEA 2 E(biological marker)7}
4% $itHLomax®} Schnbaum 1993).

T o

W AR R 278 Z2dAd & 4 gt
ol & FgEZ = INFET, carcinoid &, &
A H)¥% (pheochromocytoma), E2F, @t <grel gt
S ¢E89 181 ¥4 7H3e] Atk histamine,
vasoactive peptide(substance p) =& prostaglandin
& WEdle dER TRE 9o & th o % o=
2+ nitroglycerine, nifedipine, niacin, vancomycin,
calcitonin, ethanol, monosodium glutamate, disul-
firam 28]1 corticotropin-releasing hormones°] %l
th #74L ¥4 FSHIF $71H0] AL SHsle &3
& & glrh. a2 84 estradiolX)7F Brkw A Ak
3 = Q. diusid H37|H PR &3] 93713
B2t o] FR7} 27] dFo|eH(Walsh 1995).

HHEH =

(1) estrogens

(2) progestins

(8) o~ adrenergic A

AFetAE E-E3 Ue Aol B4F=2It AAl
Uehts Aoz &R Ut o] YASAEE A%
e AZALEAES WIANAN ALZAFZE
AT T3 o] HEL TP A FPHoZ 7}
£3lo] HRPAFEAAS DAY} e-adrenergic L3
A2l clonidine 0.1mg# 0.2mge 3% F W Fo3}
W A3 Z9] WIET} 30~40% ATt o] &3
GRS £3] 7150 YrtE-S T4%T o] olf o
of AgolE 0.05mgd BF F ¥ Fosn a1
EPExIt AEH L BAEo] QW 0.1megs 3%
T 9 Rojgc), ]9} v, e e-adrenergic
A2 lofexidine™ 66% A% GAHEZE 7H2AZ
FAE AT lofexidined] A|ZE-#F2 0.1mg¥ 35
oly 27} Ak u7tA] w25 mitt 0.lmg® F

B2 o fo e

a4

o]

rE e

=
-

Fots A1 0.6mg7ka $32 F QAo EE Uk,
Y2 181 7% 7Y ¥AHEE A& F Us 9479
Z33%tl. methyldopa (250mg tid) = 20% Ax €4
£22& 72/ e-adrenergic R8AE 1 734
mjEol AMg3l=tl A|go] Joermg Y FAlEo]
o] Axd 71 F& tide] Erh(Walsh 1995).

(4) Veralipride

xalnl o9l veralipride= GnRH E3AZ A
U E AA7A A4, Tn HAF o4dA
T QAT RS dA3] ZAAF o] A 37
BE £ 100mge|tHWalsh 1995).

(5) Bellergal

Bellergal® ergotamine tartrate, belladonna al-
kaloids 78] 40mg phenobarbital®] FAd#x2A
3 198 T iR Folk 50% AxE 17} ek of
oko] oj= Aol EFE UBhEAE ¥elA A &
o} a2t o] kS F@A0] A ThE T QA %o
Ao 2= A AREFA] =tHWalsh 1995).

6) 71 =

HEALT+EA S oxazepam¥} L oFEo] dAR
ZE A53l=d 2o]x Yt} o] FE2 ¢ (placebo)
3} e RE 1A gghy] dEel 2 Xz5ETE ofA F
gyo] QA 9t} Hekont TR} dA3] Zh
HeZ Yo Hwshs Aol Fa3j.

A3 Aor 3F3e AE F2E oled =80
Hr} T3 SRR GHZEE FAANTE AoE ¢
Z it} o]AL ofn} 1 ghekR} RSl Qite] 208l
ol A7l e A 2k uksid dite sletHoz

‘U 7)5HOZ estrogend B3] wEo|th(Walsh

1995).
2. 4| REF

NE o

A7 AAH FHFo) ohd 7 olge) A
B 7183t Aol BAME obAalA] ko] B
o shyste W73 S22 U e A} chat
7| Wit

Ballinger(1990)= ¥t=A] Z8d7|opet g od
Ao AMF7} EAsh=x e BYeA] gria A&

- 115 -



AAt. 28y Schmidte Rubinow(1991)+ ®) = ¥
7719 F#8 $&F°] v BWol dAITE= FAE §A
9 dy) St AS AR o B FHES U A
23 Z370] de R 2vhn FF8IL it o] H
A7) 7|8 z‘}oﬂ Zsjogx= _?_ o} o};gt!;d _‘P_zsl—
g2z, B9, Ad%F, 149 P&’d oy A8 7
§ Folgtx Bt vk A&tE, BuS a8 g2
#S EH TN Y UEY T2 U

Sbewaxtﬂ- Boydell(1993)2 78\d7] Feiddl] & oz}

£<% Brief Symptom Inventory(Pearlstein 1995 Al

%) AF7t 58 499 JAEE 4T w2 ¥ 429
# HE AT AEF Fdo] B ARNES FAHA
He 53] §9-eAE 583 $8F 934
(premenstrual syndrome, PMS), -"1!’4" AT FF
o] ol Qlitia 81¥ T} Hays(1994)% v|S:3t 2
g B33yt 258 328 A8E w1 R 9
787 ¢] 7Jd7] A& AARBIET. o|£F 45%7F Mon-
tgomery Asberg Scale(Pearlstein 1995 AQ-4)2A%E
FHE 94 $2F AU olE dNHoE 83
QA AtghEe] 83%7F Mol 9258 WY RS0,
35%+< 78471 A2 AF(perimenopausal)ll R +2F
o] Faixtin sl

ojs} Zo] BAFee] WAL AT gl HAEL
H77)d +E50] ‘%E}“ e H¥o) F7kd 2
2 zpdA ez Pdrl ey S 2A) ge 4t A3
& e R g AFAME Bdzld F8 €50
S7HEte A7 Qo Y Z 29 A S
71847t EAQFE, 23L& A9 perimenopaus-
al yearsZ %2]z 97 0] 443 FEH7A 3~4139]
o] BE3HA Yehe A 2.

)¢ o

o] $&F& Ao Yehte o 7HA] FgeE
A& vhEo] $-&3A Yetdrtn 4Zar] 4z, 94
9| FE7IA Hoj=x AL /A Ho &3 Ak

m
AR

o{)} of

o,

T'JB

Azkatz) 4ot 88 7138 S8 A% Ay
7t $&50l 1—’rE}Urb H9lo] B % glovt 2R
$259 992 270] o

7)o -‘%%5‘—01 =4 J—S— TE S ABHLE
l A~

Al serotomnO] 2k

o} Yeht= Aeolrt.

o5 T EE0] ZAHE EE o]
A7 7] serotonin® NEO] tijAl=
vha] A& s 7] gioltt.

Estrogen® serotonin® 431 tritiated imipra-
mine ¥4¥% F¥E F7MA0%(Sherwin® Suranyi-
Cadotte 1990). estrogen< serotonin A4 AEFES
F7MN7le AoR AzEojAT) tritiated imiprami-
ne 2% $85 8 72A0T) 0)]AL estrogen©] 7
g 3AAFE 71-o|t}, estrogene NEX&E 243}
T w@rtoldl ABlR AR T ZHAAAH NEFH S 74470
o}, A78A, estrogen® dopamine 3|Ad] 4L F

1, 19 F2A4E $7M1711, endorphinA = F3&
F0] GABAYIE 435243}, progesterone o
Me v E do7) 1, chloride 528 €A 3= GA
BAS] 58& F7IAZ R FA W9 TEAES A

71E A 22 Azt o] 7 th(Pearlstein 1995).

3 AFR T o3y, A wel drlopdl EA4E
€ H9}, 4w, agu A A £ At 400
BE Z71E7] Al 10U7HA] Ad FvEE AL
E 7 Ao, ¥ grtolwl 84T} 7t S o
Uzl d3 aa} 343 37192 Bt o] grt
olfl @A X7t o= AL 8lE serotonin® NE9]
AL S7rathe A ensi, o]E9 o] Ao
2 #4Fo AFE £850 JiSHE Aol (@B
1994).

olfrglo] 7ol FEAR R Beleln, R EE =7
WA MEHAY, $E3Xe AS B 4 e, oy
T4 G2t dAR o #

g AWy fdo) 94 ¢

A B

e wrlebn A3
Z7bsEd

(1) FeAls d2ay

(2) 584

EEFL EFES AN F U 2 ol d9F
ol we} 74457) 48 NEH serotonino] &%
o2 F7H & 7] gt

Brown$(1979)¢] d7Azrt S s gl
Browno(1979) %@‘Qe A olF gREd, #

o]

N

=
=1
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Fdo 54 8F U4 &
al l % 3o FgAE 1 F JF3)

A dtda, Aol WAEE-S Bol AHsA 3
At A8 8FFo 19 serotonin®} NE9] 33& =
A A3 Aol & SHHA &5 3 oA A
ET, I vhEo] Aol g SHA 58
ek, olof vjE Aol HE AWl g FE &F

£ 3R] AT ToAE o]E T2 LY FFo] e FAE
HoZEq

MossSE &5 3% NE°| $7/13ttn Busa
At} Moss®] d7H4S BB catecholamine$] ep-
inephrine® NE2 2E# 2] oA Frlsed, &
Fol# 2EH2E FU W NEo| 5 34 o4 F
7¥stglen, olo] wtal epinephrined 2k F718H%
o} $, B¢ FE, 2278 AEdd AEYAE F
&= NERT epinephrinec] 3] o} F7}3le=
RE E T UAAGETE 1994 AL,

Carr5(1981)2 50| fendorphin® Alipotroph-
ing 71713, 371 58 P& b= oE
o] Rizt=st 718§ 2289 o] endorphin® &
3 A3 fAe

olgel A Euls}t o] £5& 3 ol5 3B
7he HlR &5 i AR B8] He
ol +259 At A7 AHRHY] %
,FE EFE oA sok seAE oldEhe Ao
=3
ol 59 948 371471 sl
H, 259 Aot 25L& A9 HU £5%5Y
2] 50~80% ¥ el 3k o] 71 o3 H o, &
dukez gAksha 125~1608)/% ¥7t A3e 5%
7t He Aol diAZ e Ago2 How A|s
o] 40% Axelx, 7HiA 2hd A5 60% B
7} =, 272 A58 0% A5 ddshs &
54wt He Aelth

AAFgone o] 27 B A, Bo) 2 HEY ¢

=R

e
ofN

_q]
ol

R o]

po )

\
5%
.
ofy

rir

» o
Ho

Fol A715e] o 60%°l AFHE 25| Bt Aol
o o] 4 £330t TS 43 259 1AE

28 4 9= Axaty Azt
=4, 259 dEdle EFAR] Y. AT
g 3MFol 2082 sof 3kx, 30~60%0] uhEAE}

o 33 A7 AIRE SEREE Bolx 25
A A= AF oL} volrt 400 o dolAY, xokal ¥
ohls SEREE A B $FALL b 24 &
= Reo] uig3si.

A, 59 Aol 59 WIEs} itk &5 dF
Aol HAadt 3y o] ok HlZA a7E e,
o & E73E dovjd 592 55 dof g}

JYH EFL FE 5L 3 Ao} TP

M L EFL F4kA % (aerobic exercise)°]

g F23] AHUA 3= &5

ettt 1A AEATEE 7121 Y ¢8| T_%}E}
A Z He 5] uhsit. 27, dojz2y, 9,
gy, ™A 7], S50l oo &3, ojgjd=
A7) EAT F e 5 T W RE &F
o] A% Ef& & Aotk A4FA WY 4
A oute] FHeA = AHATHEEE 80% AR
33, 4HE $ANE +5%U FTHEES 0% AT
2 sk Ao] o)dHolt},

BA7l A ojde 59 dEE & AIle A
ol gro} o F83H8 WA ol gk Adr)e] Hoj
A = AYE 9% &5 &, Ao Ftsle 258
FelatA ek 22 Alvtefof gt

£3], 7] 32 53| HAAE ol
sl b &5, £ Zolde 2% 51
712 2o E7194 £58§ e Ro] & Tgo] €
ojtH(&<r 1994).
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