Relation Between Serum Hormone Levels and
Climacteric Symptoms in Middle-aged Women
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FEELH BT 5 EBMA R v VEDOHER &
EFPRER & OB E M

SRAFEFHREMBABLMRE (EF | HEH SR
s 1 &' fF

REEL I 81T B RS WEBEOE(L & FELMER (FEMTERF) & OBBENYRET DI, A0HRBHRL,
FEE A RBE O BRM Y 2T TV 335 H65E O Wi 18451 (BAKERT66H, BARMELIE) oMrbri e vRE L EE
BHARERFICOWTHRE L. BE Liclid ki E i, ES{bk/ % v (luteinizing hormone, LH), SRRFI ALV E v
(follicle-stimulating hormone, FSH), 7' = 5 » # v (prolactin, PRL), = & b » v/ (estrone, E), = R b 7 & * —
(estradiol, E), 7 » ¥ A F & v (progesterone, PRG), ¥ A } X 7 & v/ (testosterone, T), 7 ¥ Fr A F v U * v
(androstenedione, ADD), ¥ Fr=¥7 v Fr A5 a v (dehydroepiandrosterone, DHA), HiBHAH T Frz7 v R
%5 u v (DHA-sulfate, DHA-S) T, \wFhd 541 A/ 7 » 4 (radicimmunoassay) BETRIE L7z, £0 5 HA0EH 5
55D EEMALl: (EELNE) 10361 (BHRFT5041, BEH&L340) it LTk, BRI X ) RERFROREL T, 12888
DIEROEE L FOBEY ABRBCHTTA27L, ¥, EEROAES, HEERE, NEFESMEERE, EBHHRER
B, BEORRERED 4 BICKA L. fidhrbe v EOCEROETCHE > EB <%, LH, FSH, FSH/LH HzBEH# R
LR UL, —F E, E, PRL, PRG, ADD {Z{EF L7 (p<0.01). DHA, DHA-S 1XEERPETICONET Lic. BFEHEMHIC BT
LB RN E EROBBIEFE TR, LH & FSH OMICE, LH & E, FSH & E. OICADEVAEMARED bhis
(p<0.01). FLEMARERFA 27 Lokt v EEORIE, THEOBRTH] & LH FSH & DB EDHAE, B0l
bl & PRG, ADD, %\ & PRG, ADD, DHA, [HER], [\»Hb\ 5] & PRG L ok thEh ADHEENED bhiz
(p<0.05). #EFEIERPCIIF B MR T VETIR, FEEOMEEBHEIERE T PRL O £H, PRG, DHA OET,
EERRIERS T PRL O LR 2R (p<0.05). i, ARZEOEMAEERNET LH OET2RoL (p<0.05). Ll
b, hEELETIE, FRYEL L TERRE L DCEBRORALE VLB BERRD b, ¥ EEHRERF
DRI, NEBECETOXLLT, EBET v Ve ¥ vOSBHBORLHFECEES LTV 5 2 LAVRRE AT,

Key words climacteric, aging, adrenal androgens, estrogens, gonadotropins

PR, Wl OASWEERAELERYRTS. £
FEHAD bIEAEMB~OBTH TH > EEICIT, PRBEOR
BERFOE LM - TEE - SRROKXZLEHARD5h
5. Titbhb, BERE=A T r & VOETE L o THRE~DOH
HE7 4 — PR 7BFHHBR SR, SRTEH»b0 T F
2 Vv kL E v (gonadotropin-releasing hormone, GnRH)
DORBUIWOAE, TESE»LOMBAK KL=V
(follicle-stimulating hormone, FSH), #|&{L -+ £ v (luteinizi-
ng hormone, LH) ORBMSWOTTENE LS. KfFO=
AL RS VORYR TS m e v OBMERIIEECER -
THEMER L VBOLAB D, PRECISICER LS.
TORRELT, B- g FE - AR E=A L r ¥y VIKE
PR OB O R b, BMBREOEH, EEABCER
HOBALI EL T LR ERFBIHEPI T 3.

¥, EEMOE Ohaibh s BRMBAMERY

FHL6 43 A29B A, FHR 6458 9 HRAE

Abbreviations: ACTH, adrenocorticotropin ;

theTHEADRERE, EEYPEERER, FEMTERFL D
FENTWA2, TORKFEHIIRETCERTI—EBROLDT
HB. ZOZENLEERRBRIFIEEREN SBERONE
ERILENILNEBAICS - 1o, EEORFNTHHELORE
R, ROHEBMBEOHEN, FARGOERL L,
B« OBRFEE(LICOE, SHWESEY - FARERNY & RN
MAOEBENCE S Lt E WS BROBRIZ L » T, BFEHE
BT ABALNAEE S TETWS. BEMEEN, Zlbo—
BRED W AARCEELTWAZ LRI X abh Ty
B8, TOREOEFITHTHLMC IR T L.
—%, hEETECBVTL, Blbe L LIZEIBROFRLE
VELREIBET v e X v Z BB ASNE. FeFerx
¥'7 v Fr A5 2 v (dehydroepiandrosterone, DHA), HE:H
L4HFe Fe= 7 v Fe A5 r v (dehydroepiandrosterone
sulfate, DHA-S) B&MIEHCHEIBRE L b KB HW X

androstenedione; B-EP, pB-endorphin; DHA,

dehydroepiandrosterone; DHA-S, dehydroepiandrosterone sulfate; E, estrone; E,; estradiol; FSH,
follicle-stimulating hormone; GnRH, gonadotropin-releasing hormone; LH, luteinizing hormone; MCR,
metabolic clearance rate ; PRG, progesterone ; PRL, prolactin; T, testosterone
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hTwah, BERACEML, 20 %y — 2 2R Lickk,
EROETEEDCELTE™. LirL, HERIPC BT S
TR ORMOFEYPEE L OBFBERICOWVTIL, BT DR
HTWTgb,

AP TR, REEREC BT BB NORRENE
(t%, ERRORVEVDORELTEEET Vv Fr v ED
T, FOMFRAEVOBEESBRRL, ¥ RECEEL
FERKFOM 4 DIEWR & kL v & ORIEMIZ D\ TRE
LD THRETS.

HMBEELVHE

[. WM& EBEFER

w2k, 198654 AL b THETO 4 » AR, HAFRKRRZ
PEMELTRR LR T, BB TEHREREOREN
ZdbhT, TEXRMSBHRORMBRMLZT T i 184f61T
H5. ERITIZENH0EETTH 7o, MBTHEE, A
BIE, RERROFELRELL. L CARECOWTIE,
FEETIR, BRASMME L AERY, BEECELTE,
R ERTHER L.

Fimi, MEARLIC CL0 MO, FRT 9 ~10RHC IR
IhfTiel, EbmELSBL, EBarEvOREET
—-20C CHERE L.

I. ASBEHRE

MR EYORIEL, LH, FSH, 7= 5 7 % v (prolactin,
PRL), =R } v v (estrone, E)), = A } 5 % — /b (estradiol,
E), 7 » ¥ A5 v v (progesterone, PRG), 7 A X F v v
(testosterone, T), 7 v ¥ m A F v & # v (androstenedione,
ADD), DHA, DHA-S &2\ T » 7.

LH, FSH, PRL i3, *h¥h LH o » [#—], FSH +
PI#—],PRL*y } [F—] B—F2471Y F—7THE
B, ®5) vAWTHE L. Eix, Ei# v b (Bihlmann
Laboratories, Basel, Switzerland) # B\~ CTHIE L = . E,
PRG, T %, CIS # v b (3 FU+F, KR 2AVWTEEL
7= . DHA-S ¥, DPC-DHA-S # » I (Diagnostic Product
Corporation, Los Angels, U. S. A) # LTl L7-. ADD &
LU DHA i3, M v=FL=—F A THEE, t77F»
7 A LH-20 (Pharmacia, Uppsala, Sweden) # 5 A (~FH v |
NYyEY 128/ —n=811:1) KTERLETADHER[E
L, FRAFRDF A+ 1 A/ T v 4 (radioimmunoassay,
RIA) R TRl Lic™, fods, (LB BEEL T THE
RETHY, FIME (KB X HBALL.

EREE T B REHNEH (intra-assay variance) 38 & OffiJ
SEMIZH) (inter-assay variance) 13T F R FNISHLUT CTH -7

I. meRILE EOEERHRE

SlEgR L7c 18461 (BR#RATLoME66H, FARHE L% 11861) 1wk
W, ERfEs FBmF AL E Y EOERIC O WTRE L
.

V. SRl EEEMER EFERTERE)

SERE L8O 5 b, 408D H55KE TD1034 (5 b
BRESOGI, BARRESIH) » FEMLl EEYH L L, B
W (i) LB (AR Col CEREahrr e v OF
BERLERE L. 2%, BE LFELARARERDLLO
PREEE, BRAELD | EMUHEARMEHEL TV DD

CREIEE L LCRE L. BETIC RS BRE OFERKITA0.

B b5 TFEH46.8+4. 1% (mean£SD, n=50) THhH, #
FEEOEEITL8EA HE5RE TF52.412. 3% (n=53), HEE
DEAFEHEDEBERIL L EH H1IE ¥ TTFEH2.89+2.455F T
Bt

Bh, FEHMC VTR, BEERZBERRYRECTA
L. AELETAERRL, EER (head compression), H
N b (tinnitus), ¥ % \~ (dizziness), W5\ b (irritability), OF
€ (rushes of blood to the head), BE®ixT b (hot flushes), B
% (palpitations), B L & (shortness of breath), % &
(anxiety), B Z b - FEJS (shoulder stiffness/low backache), &
D¥ % (chillness), &R % (pins and needles) D 12DFERTH
5. ThEhOBREROBEY 4B (- £2<BHE Lixw
0, T IHELTLABEFCEE LRV 0, + ! XL
THEEEIFHEINIRBEYE LWL, # ! BEIHA
SHBEYETALD) ST, 2a7{b (—2 04, %1
B, AE2E, HE3A) 2Tkt ZOBRICESEHED
BT hFhoOR ST 2 R EROREHELEFL, &5
WEERO A =27 LifirhassL & AE & OEBEBIGRIC W THRE L
oo AT, REMELYEFEHTAERFORE R L UREN
b, SEERE (WThoRFHEDL), MEEBSERFERRE
(foige] Fhr TH0iTH] 2R 5), AHBRERRE
(TBZh B 2FD5) BIUREHEEERERE (T H
bl Fiid [TMER] 28D 5) 0 4 BT, thEhOoBFI
KIF2ERE BEEOEBEMA AL E SEIC OV T HEBRE
L.

V. ety

DRI OWT, FHEOEDOBTEIX, FH/HROBEY
FEE (F-test) 1o THyigyy, £, Student ® t BEDH LK
12 Welch @ t RERZAVWTITe -7, BROKIC BT 54
EEROREBRECEDREIT P HIHEDKRE (chisquare
test for independence)  Fi\ 7z, fiR& L VAR E ARG
OBREBIVEEMRERFA 27 Lilndrr B EDEE
BIRDBEIZIL Spearman DEMAHBE BB AR L.

B "

1. SEMAPKRILEABOREMHRE LFAZRIRICHTIE
[

1. M LH, FSH o8 PRL (K1)

e LH & (mIU/m) ik, BfEE TIA0REHYEE L H BE
HRTHONE RN, PRETIIRER L, TORMARKE
KOFBE L LEPPETTrEARA LN, BEMHT
11, HEEED 41.84+9.3 (mean+SEM) IR L, BHE51296.0%
5.2 HEHEM LTz (p<0.001).

e FSH {E (mIU/ml) i LH & & < UL ERingit
A bR, Lrl, PREEROETIME > WiEE
LH @ EBELATRah e, FEMBE T, HFEED20.3%
5.010% L, BAREE TI293.815.44 FH LT\ 7z (p<0.001).
PARRAT O B ci, LH ¢ FSH ofimga A% <,
e FSH/LH Hi3&#EED0.74640.030 % LT, BHEEE T
0.990+0.032L FEIC LB LT\ (p<0.001). 723, FSH/
LH IR B TEROETE LI LERTHHA
NED LRz,

M PRL {H (ng/ml) ¥, FHEHA SR TRET
ETFr2ERELRL, EEHBECIX, HREDLT.TE1.5CK
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LEAEE TI212.92 1.0 BEREA LT (p<0.005). X5
AR B TULERDETE L L HRTAEARAL R
1.

2. i E, E; 3 X0 PRG (K 2)

me E B, B8 - RN+ B L TEROEFTL L b
CHRTAER ARSI, BEHREOERE TIR125.44
15.7TH o foh’, FFEETIIE6.845.8LF L WA+ BB
(p<0.001).

me E.f& (pg/ml) 1X, E EEBCHARBCER L2, &
B L FARED T h TR OHMA T L AR ENETH OE
FMIBbbhich -, EEHHOEEE TIZ80.419.0T
Bofeht, FEETIRIS.SL4.3L ML HD 1 O LV ICER
L= (p<0.001).

s PRG fE (ng/ml) %, HEE T, BRBCEI BE

I

RaTefERRLAR, FROETE EDCEBELD, &K
R EBECEE LR TEAEM L. BERE R, EE
BB eTd . FEEPECRNT, HEE TIZ2.76+0.48T
B, BARETIZ.43£0.06 L EFW L Tu 7o (p<0.001).

3. M T, ADD, DHA % X7t DHA-S (K3, 4)

mer T {E (ng/dl) ©idk, BEE, BREOWTFRIZELTY
FRMIHE S ZHLEBHIRDbhish -7, FEENBFOERE
Ti259.0+4.0, BAEE TI150.3+4.64, MEDETEEDE
BRDLRIh 5T

me ADD fE (ng/mD) i3, EELIIEROETE & LInE
TL, RS- THRRETTAEAY T L. EEUE
EEWTHERED.712:410.041% L, BHEE TI120.508+
0.028 L HRIHA LTz (p<0.001).

e DHA f (ng/ml) 1%, FEEOLHEZE U TEB L &

A B C
250 r 250 40
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Fig. 1.
menstruating woman; X, postmenopausal woman.

Changes of serum LH (A), FSH (B) and PRL (C) concentrations with age in normal women aged 33 to 65 years. O
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Fig. 2.
menstruating” womarn ; X, .postmenopausal woman.

Changes of serum E, (A), E; (B) and PRG(C) concentrations with age in normal women aged 33 to 65 years.
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HIERRETTAERALR L. EEHAFTR, FEED2.80
0. 2T HANT, BAEE TIZ2.2610. 22 RRET T 5HER
oL

fi# DHA-S f# (#g/d]) %, DHA LRI, EROET & &
YA T ERR R L. BERH T, FEFD085.2:
5.2 T, BARETIXTL.OH4. 2L BARAE L LTHEROR
PHR@ED BRI (p<0.025).

1. BEHATEKESEBOPRILES E

1. FEMBCRT s E&EMmF s v EORBEEGK (K
5)

40~558 D FEEIRREI03BI D F Bl R E VEIZDWT,
FREFhOEBEBEFRIE > THRE L& 2 A, PRL A0 9
BoOALEVHEOMKEEOHELRD LA, &< LH
L FSH (p corrected for ties=0.954) & OENZIZIE DL FHES
(p<0.0001), LH & E: (o corrected for ties=—0.707), FSH &
E. (o corrected for ties=—0.792) DI, Th FhADOH W
BEMED Hhtc (p<0.0001, p<0.0001).

2. BEPAERFORERE (k1)

SEBR LCROTEKFO&, EEUBCBIT 5 R4
ErxRbdirz s, (o], [BEolThl, [BE) ©3ER

200 2r

&
=]
.

15F ©°

100 -

50'0 [} oalﬁ,e“ Xy

Serum T concentration (ng/dl)
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° o
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Age (years) Age (years)

Fig.3. Changes of serum T (A) and ADD (B) concentrati-
ons with age in normal women aged 33 to 65 years. O,
menstruating woman ; X, postmenopausal woman.
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Fig. 4. Changes of serum DHA (A) and DHA-S (B) conce-
ntrations with age in normal women aged 33 to 65 years.
G menstruating. woman ; X, postmenopausal woman.

BEHEEC R THERE L D EBED -2 (p<0.05). Ol
DFERIZDWTIE, BEOME TRREEREICEREEYRDIC
Mt

3. FEMAERKFLMF AL EL O (K 6)
FEMFCEF AE2ORERFA 27 L &M RN E VH
& DIEBIREGRTIX, Bz TH] & LH, FSH £ ORCIEDHE
B§ (p<0.05), PRG, ADD s ofjicA0HE XA B D LR
(p<0.05, p<0.01). T®»F\] X PRG, ADD, DHA L D&

DHA | FSH/
LH |FSH| E2 | Er |PRG|PRL| T |ADD|DHA| o |1y

FSH | s x

DHA
-s |
FSH/

LH

Fig.5. The matrix showing correlation among serum
hormones examined in perimenopausal women aged 40 to
55 years. [, positive correlation; [£], negative correlation.
Correlation coefficient o: x, £0.40~=£0.70, p<0.001 ; xox,
+0.70~10.90, p<0.0001 ; 3%, £0.90~+1.00, p<<0.0001.

Serum hormone

DHA | FSH/

Symptom LH |FSH | E2 | Er |PRG|PRL| T |ADD|DHA| ¢ i 1

Head compression

Tinnitus

Dizziness

Irritability

Rushes of blood to the
head

Hot flushes

Palpitations

Shortness of breath

Anxiety

Shoulder stiffness /
low backache

Chillness

Pins and needles

Fig.6. The matrix showing correlation among serum
hormones and climacteric symptoms in perimenopausal
women aged 40 to 55 years. [, positive correlation; 3,
negative correlation. 3%, p<0.05; s0x, p<0.0l.
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DFEBY (p<0.01, p<0.05, p<0.05), [EER], T\HULH] %
PRG & DR & OMRBAN A LR (p<0.05 p<0.05). \WFh
DI E b EFOHB X ED b » liF kL€ Vit B, E,
PRL, T, DHA-S T3 b, EEOEREEFEOMBEETR Licd
D, PRG & ADD Th 1.
FEHBOERE LAFEO LR FRIIE T, RBEOBRE
RRAIEZS, BEETE, [HEDRTH] L LH L O/E
DHEBI, T XU DHA Lt OB AOHENED LR
(p<0.05). Fiz, Tveb ), THEER], (H»E\] OLhEh
& PRG & oI & DB (p<0.01, p<0.05, p<0.05), [BHiE]
& DHA-S L DM EDHEARD Atz (p<0.05). [EH1E
D1, [BZbh - B woWTE, Wi FSH/LH & off

M

%] & E EOMICEOHBEAED bhis (p<0.05). gz
1, TE®h] & PRL & DR DR (p<0.05), Bz b -
B & E L ORMICEOHBERED LM (p<0.05), Fhlist
TIEEOHBIIED bhith i,

E LI EBEDBET %335 HESR E TODLFNTOWCTie
fekzh, [DiFER] & ADD, DHA-S L oRic B E D &k
(p<0.05, p<0.01), TEHDIBTH] & E, T 3L DHAS £
I A DOHEEAED bRtz (p<0.05 p<0.05, p<0.05). ¥
EEMBE AL, DI TH) 12 ADD L ORI TR LB VAD
HBIER L (p<0.0]). ¥Hw [HEH] & PRL & Ok,
[D¥\v] & ADD Loz, (BZ b - BEfE] & FSH/LH i
ORI TR T AOHBENED bRt (p<0.05 p<0.05

CADHBENED bt (p<0.05 p<0.05). THi, MEDH p<0.05).

Table 1. The incidences of climacteric symptoms in the menstruating women and in the
postmenopausal women aged 40 to 55 years

Number (%) of symptom-positive women in

Symptom Menstruating Postmenopausal
women (50)* women (53)
Head compression 16 (32.0) 18 (34.0)
Tinnitus 8 (16.0) 15 (28.3)
Dizziness 14 (28.0) 15 (28.3)
Irritability 15 (30.0) 16 (30.2)
Rushes of blood to the head 3 (6.0 10 (18.9)*
Hot flushes 4 (8.00 14 (26.4)*
Palpitations 6 (12.0) 17 (32.D*
Shortness of breath 5 (10.0) 4 (1.5
Anxiety 6 (12.0) 11 (20.8)
Shoulder stiffness/low backache 27 (54.0) 32 (60.4)
Chillness 13 (26.0) 18 (34.0)
Pins and needles 4 (8.0 3 (5D

“Numbers of women examined.
* p<0.05 vs. the menstruating women.

Table 2. The comparison of serum hormone levels among the subgroups formed with climacteric symptoms in premenopausal women aged 40 to 55 years

Serum level (mean+SEM) of

Group® Num.ber of LH FSH PRL PRG E: E, DHA DHA-S ADD T
subjects  (mIU/ml)  (m[U/ml) (ng/ml) (ng/ml) (pg/ml) (pg/ml) (ng/ml) (ug/dl) (ng/ml) (ng/dl)
Control 15 33.7+10.4 30.8%+9.7 13.8%+1.2 3.07%1.16 68.5£17.3 120.8+35.3 3.30+£0.65 78.1+4.9 0.78+0.10 60.6+9.7
1 5 66.3+25.2 47.2%£21.0 20.03.2* 0.48+0.19* 73.1%+21.4 59.5+13.7 1.37+£0.41* 50.3+19.2 0.48+0.09 58.5+21.8
2 27 45.8+16.0 26.5+6.9 19.8+2.6* 2.81+0.62 82.6+9.6 114.3%+15.4 2.80%0.32 90.7+8.3 0.69+0.05 60.1+4.9
3 16 58.9+:25.2 34.6+9.5 17.7+2.6 0.88%+0.32 68.7+13.9 103.2+18.2 2.50%0.45 74.3+9.2 0.66+0.07 51.9+5.2

* Control, asymptomatic women ; 1, women with vasomotor symptoms; 2, women with somatic symptoms ; 3, women with psychotic symptoms.
* p<0.05 vs. control by Student's t-test or Welch’s t-test.

Table3. The comparison of serum hormone levels among the subgroups formed with climacteric symptoms in postmenopausal women aged 40 to 55
years

Serum level (mean+SEM) of

Group® Number of LH FSH PRL PRG E, E. DHA DHA-S ADD T
subjects (mIU/ml) (mIU/ml) (ng/ml) (ng/ml) (pg/ml) (pg/ml) (ng/ml) (ug/dl) (ng/ml) (ng/dl)
Control 9 105.1+6.3 103.4+11.4 15.4+3.0 0.47+0.08 25.0+15.2 58.1+11.9 2.42:+0.69 81.9+14.3 0.52+0.09 47.2+2.4
1 16 93.8+10.9 96.3+12.2 12.1+0.9 0.51%0.17 28.8+10.9 55.6+9.3 2.68+0.43 70.11+6.8 0.46+0.05 56.6+14.3
2 32 90.2+7.4 88.4+7.4 13.0+1.4 0.45%+0.09 19.6+5.7 65.1:£8.4 1.99+0.26 70.0%5.2 0.49+0.03 50.5+7.4
3 .22 83.5+8.2* 80.6:+8.2 14.5+1.9 0.38+0.05 24.7+8.1 53.2+6.7 2.26%0.33 68.6:5.1 0.53+0.04 55.1:+10.4

* Control, asymptomatic women ; 1, women with vasomotor symptoms; 2, women with somatic symptoms ; 3, women with psychotic symptoms.
* p<0.05 vs. control by Student's t-test~or Welch's t-test.
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4. FEFEHERBCRT A 0P RV EVE (FE2, 3)
HREZTECOE, OFEBHMHRIERE CEERY R
< PRL (3B HEE (p<0.05), PRG ¥ XU DHA B & &K
{EME (p<0.05, p<0.05) iR L7c. EBERERE CIZEER
BB PRL ZERCEETH - 1o (p<0.05). FErmes
SERBETRTRTOMAP AL T VER B CTEERNBREL
DR HEDOEIIRD bRt T,

¥, BEEE T, BRI REE TR B a
L LH R EBEICEBETH - 7ot (p<0.05), FDMD L E V{E
BOThOERBICESWTHEERABRE OMCEREOERL
FIowbhithoic.

Z =

O MENCHE S B{LOF TR S HELK 22 bha &
thigge - LCHEBER DT bh, FOELoE» S0 —
£131) HENSTERE T TOLHER, 2) WERE,SH
BIEDETORBEE, 3) BARLUEOEEHO I K E
prbhb.

FER & BB (R 2 HEER GEERER) ~0RIT
HTHY, COMCITIIEBREOTRY PLE Lo S WERE
DEBHADI, FEH - BHWREARELLTV. ASE
BHEOTTHELEL LTERALEB2RT b OERRD &
NMNEVTHD, TOBR I ABhAFEEHERTLbLES
PRERFORFICHRER AL E VABECEELTHBZ L
BElHbhTWwa, Lhl, *OREFRREYMEER-LE Y
OEFHHOATHET A LRBED L ZARETHS.

AR TE, MECEGCIIEBIENET LThbRELEX
THETCHYTHFRFHOZHELHELE LT, ZoHKcE
FATFTEGEMTFF e v BIOIREAT A FOERE
EAREIBUYDT v Fay vl X5 aEeERL, ¥/
hoDrr 2 VvABRERORERFORRC SO S WBHEL
TWBDOMCDOWCEE L.

PEZ, BAORSWHBEOFTRLEL TOBELHBT
AEBTHHY, ARCELRLREL TOBEIELET HHEE
ThHD. Ticbb, ELCESBEETIZ, 320A5 MK
BTIROLIETTALELLRDIOIIWL, BPETIEED
DTRGERE2SEE D, BERCHETLTTOBEORE (4
FEREDIEK) iz 5. JREBER LOBELHEETH oM
B2, ANBRERRECIGTIF0ETRI D Z EBHLA
TEHD, LTHOFHAGH0FRLBL HBENRTIZ, INEEE
DRETicht “SIEOR” EEDIRCIEL LS ETTS
ZEicith,

b IR~ DB IAIN BT H AERIC K 1005 B2 D 5 4%,
T OEIEITLE - THAT 5%, 0z 5 & BRI
BAEBETHEL 7 b, 0FaEEC2EpiifiEmcEs
AERDLRIE . ThICHTLT, A - BRIk
BLBAL, BEEBEBLBA TS, 20T, BRI
RIS LT, SORRBICERDEL, Thbh bR ERT.

COMET A > IRE O BRENELICEITLT, MELLD
=A b ey UAWOETIZAGRE, HHRE D, S0RECTITRH
MOBIEL/5DVAARETTHY. Zhicit, BEMREK
DEFACENBEMBOT7 =< &% —EFE/OET, TFF et
VERNTHREURDET R ENEELTWI LD LRI h
2 BT, MR R bR VIZIHIET LT, EAL

WM E — b BRT D, BEMCHWEhs PRG bR
Z, AREMLETERL, ARRCIIRANESBRAS R
{TeB™,

i BRI 0 E BT 55E0ORBRECITIE, Zh
ETRHEIH TV 2ERORECHBEOWRBE L AR OF
BWHEBO 2 — v LRARCHES BLARD LA, Fiomp
E, & EfEORICIEmVHEEERA RGN, EV/E LIZHAERC
EEERL, PRECET 5 EDOETR, EOBWILL/IX
W ERESbRT:. FRELUHO=A e VELTIE, &
BIOEECHRDOIAHZTEL, E.ORMETIZ LD, EiA
FOEHEEDD LIS, TOEWL, BIBRT v Fry Y
DIEER L CTHRBIhTELEINHHDTH Y, TOGH
RIIFARBRCRE I T ABW ERAT 5. Longeope 5'"ITEER
DEEEZBNT, T, ADD, B, E,OR@EM 2V 75 v A
(metabolic clearance rate, MCR) % 2 EfSfgC 2ERIEL, B
BREDEEZ L -T1) FIE, 2EE &L SHEETH-H,
2) FIENIERE, 2EEFERETH -8, 3) FE, 2@
HEDHERTH-oBO IR HE LEERN L. FhK
I, CTROBIEWTS, 240MT MCR OE{LIZA
bhieat, ADD ORBTO E~NOFBLIXERCHEMLT
Bh, BMELL) B, 2) B, 3) BoOIRKAEr-LH
ELTwD. 2O ERD, Riicki? 5 ADD © E\~OEH
L, mRoROTAEREOHRB IR SEE ST
BHOLHRI NN, WThice X, B O4ARIZEIBHET v
FrrvRkEdBELTE0, B EREXOEEERT
B, BEHLB TR B OETYAET2 L 5kl
LTW33DEEZLNS,

fi# PRG fEizit, HEECITEPEHORM L LTHED
KERESDERRD LY, LHEUBETHREEZC ST
HEELZRTHANREL D, ZOZ b BRI S EBE
EEOETCESBEDET L EDE LTV D Z LAVRER
hoic, EHEIRE Te BPAEE CiT, BEDARD L L5,

ZOLHRIEREMEAT oA FOETI, =REEBL, &
KTH—TERERCE LT EELLNTWE. BRI
5 25 F ey (FSH LH) WMo bos#x, 1) A
HHWDOME, 2) BEBESWOTHE, 3) FSHEMDHWD
3ERELDObRAE, M E VAADETIE X b MH®
To4= PNy JBFEABR AN T, K TH2HD GnRH ©
HEMESWHATTEL, TEMAN SO FSH-LH oREMS W b
TETHEIRTAY, BEOWIE TS, GnRH ED LAE
EARMMIC BT HBDORT B, LirL, EEH-HF
HEH o LH ik £ v (LHreleasing hormone,
LHRH), =Axtr¥ v, 2 7vihlDgErI»EVEH
HMRBRE BT AHEMN - TEEROREE I ) BRICED %
THFEINTWDZ LR EEBEO—BOWRML LW LM H
TE O™, —ICEAROFRIEK - TEEROELIC L S
LOTIHIc BB BOEL BFH LI DEELLHNT
W5,

¥7c FSH OS5 WEHAMTAEFELLTA Ve EVHERR
RTW5. WEREM R, SRoBENEM»S>FWMERD A
veEvH FSH ofBEMEl LT 20w L, g
T3, MELLDA Ve € VHWHMET LT FSH HEAIIZ Y
TsdDEELLATHWAY, SEORETIE, EEHED
FEMCBETA > Ve CV/ELBARROTh BT S &
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FSH 0 LEEN LH 0Zxh i hEL, ThETOHREYE
ffirzdo LBt FSH/LH HIZFEBDOEIT &L & HIZH
LMZ ERL, ¥, BEOHEFTIX FSH omst LH O
IMCETLTCRD bR, 2Dz &b, FSH 4T - S0
I B, DGWMET DRI T4 v e EvDE T K OBF
NEELTWBHLDEELDNI:.

iR PRL BENCIY, NS KEREBIIA DRI &
EhTwa 230, SEOHBBTIIFEPROBRIE O LB
CEVWTHRRCEBRET T2 EAED Rk, B8
PRL EABEETFORACBEE LT3 LT2HELH D
N SEOFERIC I8\ TIX PRL & E, DK A B iz
AREREFRRRED LI, HOoBEROESRTRE I hic.

EIBE B TEE - FWEh2hLEVD S, BHEaALF
A FThBans s —i (cortisol) DIMFEEIL, IR
BIZEIBT(LRIT LA EED BT Wiz, BEBa LS 2
4 FO 7L FAF a v (aldosterone) DI AR, INEIC L
ETOERTEZRTIELEZHALAT VB, “DETFTIzv=
V=T N FAT eV ROBEOBET 2R LD CHELE
BEE LA TR W EEhTULAD,

—7, e tEIBEREL DRI RBREESA TV 2HATF R
41 Fid, DHA ¢ T OWEAAHTH 2 DHA-S TH h, BIBH
Ty Fesf vl LTERBIRTWS, HEORAR 1 L i,
FOMPBEIEEHCAMC LR L, 208IECY— 225K
7. DHA 220 AH¥IZe— 2RO 1 /21 L, 50&Ea %
TIRRIZER VAL, 0RUETRIY - 278D/ 1/3
DY biesd. DHA-S iI0EETE— 2B 1/2, 505
T1/3, 0B T1/5 L EMOETE & DRFRT .
DHA-S wBELTiZz, AL THBEEDO DD E TIL, Ko
o Ush DHA-S EABE A, BRI B o i
THREENRLORED L EOBERD DY, 20O Z LIZERK
FThEEO DHA-S R+ 2HERIh AKEWLDTHS
ZEXTBELTWA., AFRTLRFOREOFME 1ZISRRE
DEMPOEBL RO, EEPEHCETIZ, M DHA-S
ERERECH LARE THERCET LTV, ms DHA
BRI X 5B 0 e EBRRD Hhith - 7. JIEIZE
BHELHEOM7 v Fe P veEELTWAE LI TE DY,
ZDEN S, DHA BTN T 5 EEIIE OF 52 DHA-S @
HLIbkEWbDEELbRL.

T, BEEmT EEXER RS TE, OF
DHA-DHA-S {ERFIRIRI# O+ REMICh 7 - TEBIKE
HOBLATRHAEEL D, BE—FOEYHETLZ 18D
LRTVAY™, Z0X 5 ERNEB D A8 — VIZB%E TIRH
HEIhTwisy, FEEMPEHEEVCCEBRT v Fa sy vosE
BT ETHEAYREEELARRE LTk, TEHTIZE
B B HE B RN £ (adrenocorticotropin, ACTH) ENETF&
EXRTEARNDLZED, hR VBRI > TIEEDT
ACTH &%~ % DHA-DHA-S S UWEIEDETHAEE L 25 2
L, BEEAEEL S ASRL I OIIC—EDA | L RAREE
DHEILLEERELLRT VAN, FOHEMIKXETRETH
L. oL, i &b mfEs =2 b e vombRED
EFTDAZ—vEEIBET v ey vThHs DHA-DHAS ©
BTORE—VIZRIE-TEY, ZOZLIRBELIEIFOEL
DEZFIRLD, BEEREOECEBTET v F e/ viEE
RREERLCVWBLERRBILCNB LD EELBRS. ¥

n

7z, DHA, DHA-S w2, SUEE/ERY, HUEMERY, HBER
RS, BIRELFHHERY, BIROHET, RERIEOR
YL EBVEROS A Z EERINTE D, BB ET
ZEBLRNVEVELTHNESTSRATWA. v, e
£ THIWT 5 & \v 5 DHA, DHA-S DB ORERHER
REURCBVCTHARCEEBIND 1D, Z0AxLIFEE
U7 v e RER, BEOMBYRTEDFHEEL LT
DEHFRNEFEE ATV 5,

ADD LEIBLSTRAWEATVWEY, MFBETNTS
PPEOF LR DHA ® DHA-S )Tk &\, M ADD &
RSB S I L 2/3ETT 558, ZhZHEMSD
ADD OFWHBRAREEE T 5 ThHH, ALK OMmD
ADD BEREIBRBICHXTLILOTHS. 1o, HEEE
72 EOERBEC S5 ADD OEMNEBE M hEEL Fie
BRTAHEINTWBY, SEIOREIZKT 51+ ADD Eiz
ik, DHA % DHA-S L AR EMOET L & LIETT5ER
FENEBRALN, BRETREBHO VLD 1/2~1/
SEBERCERL T\, BAREOEEICTOVTIL, MBS
BAORABRTROCETHHMEY LB B, —REPERBRE
MOETLEELICETTALDEELLATE D™, $EO
RROIIAE—BTHLDOTH 7.

e T i3, SRERICRIBrSEESWINS T &, I
BIVEBIALHWEND ADD VR T TREBRIND LD
LHERLTWS. BARBCRWTIL, BERE»SD T 2
ADD D3R T 54, NEOMBEMKRST v F ey viE
EREERHELTOB0T, M T EOETIE E kT dik
WO e T {E b BRI IR > TEIRER R R T L 0
EEZLRDD, SEORMREETIXFARE OB L > T
RO TAHZERTEh ST,

BEnZEL, ZHt s TIIARLECIREL L SBEH
ZHATEL FIZARL, ThETOREHRDO=A Fry Y
BUOHWE — 1L, BIBLEGE LTV My VBED
DWW E — BT B, K, BIBHEOEB L F
FIZERIE S B2 B, BIBM T v Fa & viER
ERIRBAE T 512, BIBKRT v F ey v O BREY
LT, EEarF a1 FPOERAMERECHEB L, RILBLD
RERECETS. ChbOROWREOL(LIZ, BEES
DAL TEFEEEDELC LRI BTV D LD L HEE
hb.

FEHREIL, T X 5 IBREEEDE Tt - CERRAED
HeZEbbohs Z E08SCRERFOZ oL, FEMTE
RFRERR S 5\ X B SRR ARE L PR h, BE
RO HERBERBCACLORTLS?,

BRTHE L OCANMIBRCIIEBEE, ARBTH, 50
B, RoWielo&FR3DD, ZhoMHECEECBEEL
THARBEOECHE LT3, ZhbRRIC R 67 -
TR b O bRIBICR LT, £EA+T4EE - FEEHOT
ERWHEII, BERMBARECEPDEE & URERHED
BTHRLT BLEELLATVWS. BEMTAERFTLEEY
THONBCRZASDTHB LAET BT, FORIEL
515 BEMLEC T A DI D EEORER L U4 REE
BEETHEEL DI,

FEMONBBEOELE LTRLKRELLOIERD LS
CAZWROBIETH D, L CHM—TEAE-HRERCED
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bh3. =K, AMBEREOFT LRI, EFHANALDORE
HERITH D, DEMOMEOLE LT UWRICHEY TSI &
THBH. Tihebb, RERROEL, KEHO 774, 677
ORE, AR - £TEEEEOEK, & - RARRRCHT A ER
R EDOLER - #EANERIC L - TEBHRCERMREL, &
BRISE LTRERFARLAST . LT, EEHT
EREF LT, RN HE S IREREEOTRYER L LT, ZhiT
DER - AN ER M- THbh AL D EELDNS.

LEIOBRFECE T, KEMFOEE RV EVOEL VDY
PEEMAEKFOMICA SN HBBEE 405 B THETEN
BT o 7. HEOUMNORERFETHHEY TR
i, ERmREOFHERIT 48.1£3.9 (mean+SD) i (39~56
) ThHH, FHEEE50. 223 5 AR 2 ERMETLT
B0, EROFFAMIEBHIEMTH -, ZOREKR
LEFORECESE, FEMOFRBRMEAELI0~56KE L
SEFEMFEE LTHRE L.

FEHRERFOERIZLBEEHTH LM, £ EBEW -8
ANTIER & BESER-NSWRDOKRCHE S BERTC L
HERNEER TS, TERFOHHE LT, ARRCERK
DEKEYFLS - L, FRBHEMNERC L - THRLSEROEK
BEELIZD, YOMRPLBEOE LA ERNBEFLh T
3. Lichi-T, b2 ABENCIE LIEET S Z & 42
W WEOETEERILTH D, EROKELIR L ORADS
KEATWA. $ERVEERNRCIARERDOM I & 4 BHE
o, mpkvE EEOHEBEE ML DI votF A b
)y ZETHB ALY 7~ VOIRMAEBERAE L A\VTRE L.

SERRLZIZEECERD > BHEECELE VS DI,
Bz h - Bl Thh, AR, FARROTAENTERI
EoficBo bhicd, R E RV E VEIIE B2 7o HEEIEI R
2EDT, NOWREL OBEHEIL NIV DEELLR.

FEMHEED P TR LBBAERTH 2B (hot
flushes) 1%, SEIDBEMFEOEE T BHOBTH ] ST
5. FRMIT8 %I Ab, MEETIIAXNITHMLTED
BRI EBREMM LT, THDIRThH] LR, [0
€], (B8] 0 2HE LARKCEROEMARD LRI, &
O3FEBRMEERMEERE 2 S h, BEMFCHECE
BAFETHEEbRL. [HO®RRThH] & ToiEe] ik, ER
BoMABEREGROBRIFIZE T AR LEVAMEER L. TR
BTH ] ERLBGCABBEER R LR rE i3, ADD T
BHote., BEMICERIZE(LT2 LH FSH =2t r & viC
BN, ADD i L h R A b Z £, ADD 225 Ei~
DEHRLEDTC, BIBHWT v F ey v EEHEEOREL b
AENOEEBLYRIFLTVWHLDEBEI NI,

RE, FEPCRT2BROBREIE L ThAULATRHFES
RALhTWaBR, ZAETOEZAUTIRT I 5 elFER
EX5RTWA, JRRERO=X b v X VWO L b,
BR=2tesv3MEFL, 72— 7 3 VEBEMEDTE
BUsEE D, —Jt 1 FIEBHHROMISIERC SEHR
PEREIND. ZOFLRBRTROBIFEERB AL £ VK
HEF (corticotropin-releasing factor, CRF) 4 W% D iE B
ChEbx bbb l, BRORFRCEAB LI TEMSNLHD LH
DRBHERH (LH 254 2) ERABC S a4 €425 aLs
v (pro-opiomelanocortin, POMC) % §iER4 8 & 4% ACTH,
B-¥ K } =¥ v (Blipotropin, B-LPH), = v N7 4 v

(B-endorphin, B-EP) i EOMBMERH 2B, ZhxNL
T, BBEBEAT A ¥ (a/F =, DHA, ADD) D i
EoLRAALAS. —KH, BRTHRORURRTTFCHSH
ERMAROBERE 3 TORMBEMET L, Zhda\xomks
Boz) vFBMMEORBE, 7 ¥ vy vIEEIERSED
arfEREAHT L COHERTAREARRBCE LA Z LT
b, REOLELE, RF, SRkE5&E-TLEhTH
B9 HEORKTH®, m ACTH fEid, 0FLETHRIE
HRrRL, i LH & O EDOHBEIED b, &l
RERAET 5 EEMLH B\ it 4-EP E & EDHEE
REHTW5. Fio, BEP =2 b v & v 2 KE{LBEE
(estrogen-2-hydroxylase) IEHE#E T 32 I LI ko THT
T-LZA IR VOEREILICETIREE VHRATE
H, TOBFAYI GnRH MEOFEHE R HED T 2 ATREH
HRBINTWB., K, RERKRHOERBLEThTED,
OOV TRSEORFPMLETHSD. —RICBROE
RAEREBE S ADLRLZENnDG, ZOMD=A a sy
VORMUEMEBATORRELHEEIN TV 4, SEMP
ADD fH& TBDIIRTH] L ORNICHEBEREGCER LA LR
ZEid, BRORECEFREBEOCTE L AT REHROMEN
AEELEELCCAARENARB I, 5, ¥ LH,
FSH, PRG fE& TEHDiRTH] LML FEOHEMEIRD L
R, BRTH, TEE, BRALSLEHAE (LA RECHE
PHoTWbhDEEL BRI,

FERCRAE LERD 5 B, Hor’Th ] Usbemed s
EVEEAFEOCHMEARD bR, THER], THB
Dy, [BEG], Tubunh] D4DTHoTd, F3ERT
ML MEEHEEEERE LX7EIRTVWELDTHD, Zh
b EEEOMEY R LD, PRG, PRL, ADD, DHA TH -
to. Ffo, £liha A ® VEROWTEERBICEKT 52 FiHE
PEASERT L AR DT CEh EREE Lt R T, PRL,
PRG, DHA, LH B\ CTEERE L OMEROEIRD L
i,

IhHDZ b, EEMERORICINAT =4 Fidh
hTied, FEEHALEYTHS PRL, LH =, BIBKET v ¥
m & v ThBH DHA, ADD 7t & 1L LT b etk aURE &
hiz. LaL, Bx«0EFEREEEECKVTMHRLE VR
HIE+5 2 L3, BEBECREN EROELLIERTZ 52
TRELRLY, BEMEROHBEPLTOEE - BE L EEE
EITAZLRETHL L bR

= L

FEE LV BT A RS WBREOL b & EELER & DR
AT A LEDCRAFRRRBC TREORD Lo - 7233
o E5RE D ik 18461 (BRERAT66HI, BAREARZL186]) 0& &M
R E VBEEFEPTAERFLREL, UTOEHRELE
7z

1. i LH, FSH 2RISR - TRERXRT D245 <
e b, BREIASEL, UBERERT >EENEbhi. 40K
P HEER D EELTI03F2 51T % LH, FSH (mIU/ml) %, &
BEDA1.849.3, 29.3£5.0bLC, BARRE TI396.0:5.2,
03.8+5.4~ L ZEH L7, FSH/LH kb, BEZD0.746%
0.0391z% LEREE T0.990+0.0322: FFic B L. PRL
(ng/ml) &, BREEDIT. 7157 LEEET12.921.0&F
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B4 Lz, fuish E, E BRI ER Lo, EoRd
2 ECHARBETH -2, BEFEHECIZ, E, E: (pg/ml) L,
HEED125.4+15.7, 80.4+0. 01 KT, BEE TIX56.8+
5.8, 18.5+4.3: BFIET Liz. i PRG 12, 45@EL b
EMEFAREMNL, BAREXEETH . diff T3, BEELH
CEBE TR R o, MR ADD i3, s & HE
TL, EEBRTIIHERE 0.71240.041 (ng/ml) k<7, B
F£110.508+10.028 L HREW D L. fis DHA, DHA-S 1
FEROETE & HETEALR L. DHA-S X, EEHRE
BREED 85.2£5.2 (ug/dl) WX, BARETIXTL.5E4.2LF
BRET L.

2. BRSBTS MoV v EHEE OB ROBE
Ti%, LH & FSH OwIE, LH & E, FSH & E.0fflicFh
EhADRVEELIRD .

3. FEHARERFOS D, 0], TEorThH ], [§
Z, EFEHMRCSCCTHERE L RETHERICHEML
fo.

FEPAREREFA o 7 Lifurbkor £ v E - OHBY FEAR
THREL, D3 TH] & LH, FSH st EBDIEDHM
B, PRG, ADD & DI ERBDOADHEEZRDX. ¥z, (D%
\~] 12 PRG, ADD, DHA L DRJIcEEDAOHB YYD, [H
BRI, WHWH] 12 PRG Lo EEOADHBIRRL
.

4. FEMERBICIT » EERE L QMR L E VE
DB BT, FFEEO MEEBMEEREETIL PRL 2
HEICEE, PRG, DHA AEBCEMTH v, EBHBRERE
TiX PRL 2" BB HRETH - 2. BEE OB R R B
T LH X EBCEBETH - 1.

HEXy, hEELHIETIE, FEYEL LTHREBRRD
R EVEEDIZEIBROKRAE VIS IECLE D BB
bh, ¥, BERALEVORELT, BIBBT v Fery
OEE) L FEMRERF & < wii EEAEER ORI EL
BboTnahZ EIRBEEI NI,

E | iz

MR DMy, MY ARMLE D LBt
ATHERRLET. 2, RAESHEELES ¥ LoRERX—58)
HBYOCHRECHBIEZ E LcSm BRI COREERL,
VO RAETF, HIZOREBEFCRE CRHHKLET.

ek, KRXOEET, H36E R RERF AR YA A RESHITH
&4 (BT, 1988) KBWTRELE.
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Abstract

To elucidate the enddcrinological milieu of middle-aged women and the correlation between serum hormone levels and
climacteric symptoms, one hundred and eighty-four women were examined (66, premenopausal; 118, natural menopausal)
aged 33 to 65 years who had no organic disease and no previous gynecological operation. One hundred and three women
aged 40 to 55 years (50, premenopausal; 53, postmenopausal) were especially defined as the climacteric group and a
questionnaire concerning the 12 climacteric symptoms was prepared. The strength of each symptom was ranked into four
degrees for the analysis. Furthermore the relation between serum hormone levels and climacteric symptoms was evaluated in
the climacteric group, which was sub-grouped into subjects with a) no symptoms, b) vasomotor symptoms, c) somatic
symptoms, and d) psychotic symptoms. Using radioimmunoassay, serum concentrations of the following hormones were
measured: luteinizing hormone (LH), follicle stimulating hormone (FSH), prolactin (PRL), estrone (E,), estradiol (E,),
progesterone (PRG), testosterone (T), androstenedione (ADD), dehydroepiandrosterone (DHA) and dehydroepiandrosterone
sulfate (DHA-S). Serum LH, FSH levels and FSH/LH ratio increased and serum E,, E,, PRL and PRG levels declined after
menopause (p<0.01). Serum DHA and DHA-S levels decreased with age. In the climacteric group, a strong positive
correlation between serum LH and FSH levels and strong negative correlations between LH and E,, FSH and E, were
observed (p<0.01). On the correlations between each symptom and hormone levels, "hot flushes" showed a positive
correlation with serum LH and FSH levels, but a negative correlation with PRG and ADD (p<0.05). "Dizziness" showed a
negative correlation with PRG, ADD and DHA (p<0.05). "Head compression" and "irritability" showed a negative
correlation with PRG (p<0.05). Among the premenopausal subjects, the women complaining of vasomotor symptoms
showed elevated PRL and decreased levels of PRG and DHA, and the women complaining of somatic symptoms had higher
PRL levels than the asymptomatic women (p<0.05). In the postmenopausal group, subjects complaining of psychotic
symptoms showed decreased LH levels compared with the asymptomatic subjects (p<0.05). The present study found age-
related changes in serum levels in gonadal and adrenal hormones around menopause, and a close relation between climacteric
Symptoms and both the decline of the ovarian function and also changes of adrenal androgens secretion with age.




