Endocrinological Study of Secondary Amenorrhea
Associated with Weight Loss in Young Women

&8 jpn

HhRE

~FHH: 2017-10-04
F—7— K (Ja):
*—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/8265




ERRFETEEFEMIE FL0E F25 325-340 (1991) 325

HEZMIC BT 5 REREDME R RERE DN F IR

SRAFEFRERBAREWE (EF © WGHE5E)
W %
(PR 3 4 2 AL9ARAD)

SEE LM BT 3 R A BRIEE (anorexia nervosa, AN) BE204 » Btk hE R HEE
&7 (simple weight loss related amenorrhea, SWL) B#21HIO KT R & WAOWBEIZ OLTRE
L, FIEEONSIMFEREE I D TR OEEEFLME (control young females, C) 1241 & FhleRas L
7z. AN B XU SWL OERFFRIZDWTIE, FE e L oBfRicOWT, £, RAWRECD
WTH, TERALVEY, BIREVELYORE S TEIBRERVE Y EX EIBET » Fo s YO BE
WOWTHREL . WAWENMRE & LT, luteinizing hormone releasing hormone (LH-RH) &7
B -, md LH, follicle stimulating hormone (FSH), prolactin (PRL), thyroid stimulating
hormone (TSH), growth hormone (GH), estrone (E)), estradiol (E,), testosterone (T),
androstenedione (AD), dehydroepiandrosterone (DHA), DHA sulfate (DHA-S), cortisol (COL) fE®D
HEETo . BRATR T, AN, SWL B OVIEERERIT CHLERTEEBDO Ao 2. &R
BRMEER L EARKEEMEEIX, AN BT SWLEID bEVERCHY , EARRERLVAED
BT 2ERNELED SN, WAWATR L LTk, LH-RH AHWHEKT, AN Bzt LH 0
T & RERGR47% L, SWL BED26% & IR TRPERETED oz, MPTEERLEY DR
BETIE, C Bt AN, SWL WiicB8 W, LH 88X FSH OET (p<0.05) 22 {ETHE
B, PRL OET (p<0.05), TSH 0 L& (p<0.05), GH 0 LEFEEMBE DN, MHFAF T4 KK
NEETIE, AN, SWL f@i# ¢ COL o E&H (p<0.01), DHA 8 & ¢ DHA-S 0{ET (p<0.01),
AN BT AD OfETF (p<0.05) 3T oiiz. E. BI U T HZ, ABRED C Hri~REEDER
Rmoohgrol. 28, AN Br SWL #oOMICRBBEEASWRECHERIAOhA R TN E
b, LH, PRL, AD, DHA-S fHIcEEDE (p<0.05, p<0.01) BEH s, £/, AN, SWL @ET
DHA/COL, DHA-S/COL H0O{ET (p<0.01), T/DHA, AD/DHA, T/AD (ko E& (p<0.05, p<
0.01), AN B BWT E/AD ko LR (p<0.05), SWL BizB W T EJ/T LLOET (p<0.05) »FED
6z, AN, SWL BF BTk, Wb BRE TR -TEE-ERIBHEOL 25 TEIBERERH
BbREIRAD N, BN-TEA-BIBXERATBBOBES JUVEBRECBIZ AT o4 FR
BHOREBEETZOLEEZ LN

Key words EH4ct, AR, MEERENRE, BMEGERDE, MK
WVE

BEA» SMRBHICEI RS T, 2FEk 3. IO RRRBEEWTLT, AR HE

AEE « BRERES 2 o0, HEICH LT EED
Rle® BEBEEORBOH S 0 2D, £72, Thk
ELITRBHIC b EN ERD ZIER TR 2o T K

BREL, RE» SFEOBSEN L BHIZE D, A
BRoEgtT 2. s512, BEOKEW, BHW»
OEEFBENLEROILER, COFEBRBORKENY -

Abbreviations: ACTH, adrenocorticotropic hormone; AD, androstenedione; AN,
anorexia nervosa ; C, control young females; COL, cortisol; DHA, dehydroepiandroster-
one; DHA-S, dehydroepiandrosterone sulfate; E, estrone; E; estradiol; FSH, {follicle
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BT CEETHRNOREIC RS 2 EELRIZ
LTwa.

IDEIRRA T H2EEH LS CEELYT
X, A BUHEHCBWTARALELRECH Y, iF
FIDEIERBOBECADHEIGEE 2 LRI HET
BEEZONDZHEBOELCRT VI EMIEH s LT
. B THLREEMNOFRL, BHNERC X ER
TERCREzELL, BEDZVWELEARL YDA
RRE &M WEMERBETIRE (anorexia nervosa,
AN BIHELSMIC EBINTETHWE. —F, £
LD HEIZ X2 B2 ABHIRIC & > ThREORS
EMBEORET2 2L THRAEOEARET 2bb#
WM AEER A M E B FE (amenorrhea related with
simple body weight loss or simple weight loss
related amenorrhea, SWL) 2 b v 2, BEDOE(L
WX B MBEERE LML TE T3, AN, SWL &
HEGERVEEAREE LT LOTH 205, FHE
ROBHESLTFROEPOHMXOERLEELONTS
D, BERLEOENSERLZ>TW3S.

HEFEDICHS MEREFIC BV T, KETLK
L3RBREDAL ST, HKTH - TEEF - HRR
BEEOET™ 2 FRIFEBEOETY, BIBEERIED
RE 2 ro@oohns ZLsfEfahTtns. Ly
L, Zhoo#HElr AN BERET 2 008% <,
SWL BEBLTHRRLELIREDON B L O
EvanTidwas, FAN BELEZ2ELLR
shseadnTws. AN BEE SWL BE -0/
W, Hoh AW EEBOHEBENHZ0LENIZD N
TRERFHELSIZER TR,

FePFuxbE7>» o X7 o> (dehydroepiandr-
osterone, DHA), Ft Fu 7> RuAFoy —+4
WV 7 x — b (dehydroepiandrosterone sulfate,
DHA-S) # ¥kt ¥ 2BIBMET v F oy vz, LB
BLWTHEIBEE LIV SRBCAWEATEY, Z0oMm
PEEICEEERHICAKEL, 208IRICE -2 BRT
BHWLRELSEDOLNEY. 2D L) MBS
BIEM®ET v F oy rFimokbid, BEHoREK, %
fatee, MOERICBEES T 5RO L Y L BRI
BELTWw2 0 LEZ6NTWS. EEFRICES
BIB®EY v Fo ¥ v auEEogiconw T, AN
BB OWTOREE—HeshTwsy, BB
—EDRBII/ESR TR,

®

AR THE, AN BEB LU SWL BEOBKERE
owTik, RERY LHBEOE» S, 12, e
WEIC DWW, HRRBEED & 7% & TEIE K g
EXWEIBET Y Fuf v BiEEs M L. &
512, AN B SWL BEONSWBREOHEESD
BERVCBTZRIBMET v Fosy v oER>n
TEERLL.

kb & UHE

IHRIT, 198454 A X D19884E3 HE TH 4 &N
2, SRRFEFEHRBEREERARNEEZZ2 L,
AN B#204] L SWL BE215ITH2. AN I, Bs
ERERSE - PRXEEAREREWEE GIR - G
) OMBOBMERE - FEH—C—BHTI2b0LL
7o, SWL i3, BRERNKBR2WH T, £FEHMLL
TEHRNCABHREE2TY, REOBRS > CEA
BEBELLLOL L. EREEOZNIE RN
B3 rAUERRET 2 DELE. B, BHONS
WFEHHERIC OV T, ERBL U2 0EE2RDTE
ERARE2E T 3 BOEFELYE (control young
females, C) 12 & FLBHRES L 72

1. EREEFTR ot

AN B X USWL BOVRER, EARRKEER
LRIZROER, BR, & - R 7o -2 (Broca)
¥E¥, FAERTAEE + @ Broca ¥, EARFERE
& - [ Broca iEf, HRZRREITCORERKE R
Broca #E#l, MAROHM L BER L VEERYE -
FERVERICOCTHAEL, HEREL.

2E, AERVES L CEFERASERI U ToXTH
L.

FERDE=FERGE - A RRERGE
BERY R =FERD B/ FEREE X 100

MARORE, 75bbE 1 EEARLH 2 BEEA
BO¥EIR, 7u¥ A F o> 25mg %7243 50mg (72
VMhv, BRY 22—V 7, KR) SSREHEKREICL
HHEHMOFRZL DT 7.

II. AR BFARER

WAMFRIRRIE, BERbrrer Bty
(luteinizing hormone-releasing hormone, LH-RH)
BHREBE L, SEOHALETAECDLTToR. &
iR € RIED R HOFIMIE, AN kU SWL

stimulating hormone ; GH, growth hormone ; LH, luteinizing hormone ; LH-RH, luteinizing
hormone-releasing hormone; PRL, prolactin; SWL, simple weight loss related
amenorrhea ; T, testosterone ; TSH, thyroid stimulating hormone
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BT, URWIBROTFAT 9 B~ 10 ZHIREE T I
Uisfe. B CHTE, BEABOSE2~5HE
CEBRICIT 72, e, Eb sz, AE
ET-200CI THESREE L.

1. LH-RH &8k

AN 1761, SWL #1980z L ¢ LH-RH &7
B%f7o7. LH-RH 100ug (LH-RH, H:I8%, X
fR) el s%, 0, 15, 30, 60, 90, 12040z
FMoL, i LH 8L FSH »@/IEL .

2. MHRALECOREERE S L VAESTE

meFRLE > ORER, EEfArEeY LH), 5
B % 8 & 2 £ > (follicle stimulating hormone,
FSH), o % 7 # . (prolactin, PRL), iR &L % >
(growth hormone, GH), H R iR #l 8 ® » = ~
(thyroid stimulating hormone, TSH), = A b & >
(estrone, E)), =& }Z ¢4 — ) (estradiol, E), 7 &
b AF o (testosterone, T), 7V Fu X5 ¥% >
(androstenedione, AD), DHA, DHA-S, a A+ —n1
(cortisol, COL) iz DWW TfTo1z.

LH, FSH, PRL i, #2## LH Fv + [#H—],
FSH #v b [8—], PRL *¥v } [$—] (BE—7Y
AT AY b =W, ®RR) 2AWH#lEL 2. GH
27 7nr=v7 HGH V7 (BTFHME, KR),
TSH i3 Ab #a2—7 TSH “$BF" GEWFLE, =
) KTHEL .

E. 85U Tk, CIS v M (R FU+E, KBR) 12
THIEL:. Evid, Y2 FLrz—F s, 77
Tv A LH20 (R ¥> X5 /)—=N=9:1) T
SEODL T A A ATy ARTHEL 2. AD
BXUDHA X, YxFLrx—F %, 77
FTv 7R LH20 (NFY Y I RVEYIRAY /==
8:1: ) TZATNOSEZEINL, ThFh5Y
AA LT vEAHRICTHEL 2. DHASS i3
DPC-DHA-S # v b (Diagnostic Product Corpora-
tion, Los Angeles, US.A), COL 12/ 8w 7 a L+
V—Fy b (E—-FI47 4= THER,
) ICTHIEL 2.

M. ERERFRR & MAkILE #E0IERR%

IBIUVNENHEINLERZ L LI, BERRD
BHE bk L€ AEOHMEBEREOEE I DL TR
L7z,

V. #Eataist

FEL, TOFKRCO L TOFT YL EIZ
Student t—MEB LUy *—REWC L DT 7.

B i

I. BRAFTRO®E (1, K1)

1. ViR eEm

VIRFERO T ERIT, AN BT12.3+1.3
(Mean+SD) 5%, SWL BTi312.6+1.0Th n,



328 i

CHDILITIRLERTHEECERRE D>
Motz (F1).

2. EABRREER

ERRORESEHIT, AN BTYEH16.311.8 T
HY, 203 BISEELIT 208 1841 (90%) TH -
Jz. —7, SWL BT PH18.5+2 45T, 18UT
2181361 (62%) TH -7z, AN EETIE, SWL Bz

Broca's
index Anorexia nervosa
(%) (AN)
120

O -0 1st grade amenorrhea
@®—® 2nd grade amenorrhea

b

HRERARFEEROBVERBR S W R1).
3. \AROHMS L UEE
EARMEIE, AN BTIRFH2.9+2.94, SWL
BTE2.6£2.7TETHY, MHEOBMEROERSS
hadol. ZRROMAROERE X, AN TRz
1EMAREL 56 (25%), 5 2 BEMARHNIGHE (75%)
THY, SWL Horhehn 641 29%), 1561 (71%)

Simple weight loss related
amenorrhea  (SWL)

O~ ~0 1st grade amenorrhea
®—0 2nd grade amenorrhea

] 1 1]
Before At the onset Before At the onset
the onset of amenorrhea the onset

of amenorrhea

Fig.1. Changes of Broca’s index through the onset of amenorrhea in patients
with anorexia nervosa (AN) and those with simple weight loss related

amenorrhea (SWL).

Broken line connecting open circles and solid line

connecting closed circles indicate the courses of individual values in the lst
grade and in the 2nd grade amenorrheic patients, respectively. The shaded
areas represent the range of 100+10% in Broca’s index.
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LERT, TOHECEROEIAON L o (R +6.1kg, SWL B T51.4+5.8kg TH D, SEOC B
1). DFEEES]L.044.3kg LR THEOERTED S h
4. BELERR Rirofe. 7, Broca ¥ O FHEIX, AN B,

ERAEOBFIET 5 LARTOFHEET, AN #7T49.0 SWL #, CHTZNZN85.8+8.0%, 93.0+

AN

miU/m! miUl
3008 -nm LA Sl T FSH
10049 1.V. 10049 I.V.

l 0-~0 1st grade amenorrhea 1 o~-0 1st grade amenorrhea

*—9 2nd grade amenorrhea o 2nd grade amenorrhea

100

0
0 15 30 60 90 120
Time (min) after injection Time (min) afterinjection
mlUn! L LH miU/ml L FSH ’/p"ﬁs,
e
300 F | y_au BOF L y—nn g
10049 1.V. o--0 1sl grade amenorrhea 100£9 I.V. ©--0 1sl grade amenorrhea

©—8 2nd grade amenorthea

&—e 2nd grade amenorrhea

}

200

100

¢} 15 30 60 90 120 0 15 30 60 80 120
Time (min) after injection Time (min) after injection
Fig.2. Changes of serum luteinizing hormone (LH) and follicle stimulating
hormone (FSH) levels in response to intravenously administered LH-releasing
hormone (LH-RH ; 1004 g) in patients with anorexia nervosa (AN) and those
with simple weight loss related amenorrhea (SWL). Blood samples were
collected at 0, 15, 30, 60, 90, and 120 minutes after LH-RH injection. Broken
line connecting open circles and solid line connecting closed circles indicate the
courses of individual values in the lst grade and in the 2nd grade amenorrheic

patients, respectively. The shaded areas represent the normal range of serum
LH and FSH levels.
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11.0%, 89.6+10.2% ThHh, BHOMICEEOER
@Ehonkhosz (R1). LiaL, FREFOD Broca 1§
Bd, AN BTREERICH -7 b D 5 (25%),
90% AT D D156 (75%), SWL BETIRIEFH K114
(52%), 90% LA 9% (43%) TH D, AN BT
SWL Bzt TEVWLDDZWHEAB & s (B
1).

mARFEEROEEIZ, AN BT 40.3+8.0kg,
SWL BT 41.545.6kg TH D, MHEOMICEREDOE
12D shicd o7, Broca HBOFHIE, 2 Fh
70.4+12.6%, 74.1£10.2%TH-72. L» L, AN
Tl SWL B~ T Broca IEHOEFBHICET T
BEBEL Aol EARREROFERVES &
VHRERYEOTHEZ, AN BT8.8+5.6kg, 18.0
+12.0%T»H 0D, SWL #D10.2+5.3kg, 19.7%
G 5% LIERTEEDEI A>T/ (1,
1). LaL, AN B TREERIBERLEKERIIE
FL, RERIER, BEERCYBEZEB L1
ERE, wFhL20% U EERLE. ZhicxfL,
SWL BTREARKERORERMIOBREIX AN B
FYEBTR2 o (K1),

£

%nE, YBERE COREEFES I U Broca
%, AN BTi333.9+7.0kg, 59.6+11.1%, SWL #
T1338.3+4.4k 8, 69.6+8.0%THYV, ZDETE
AN BICBWTEHTH- 2 (F1).

WRISSREROEES L O Broca 833, AN
BETI3EY42.24+9.0kg, 73.7+13.0%, SWL g
40.9+5.2kg, 73.8+£9.6%TH Y, C BD51.0+4.3
kg, 89.6%110.2%ITRT, WEL b EBIETL
Tuwiz (p<0.05). UL, AN, SWL OBz EE
DERAIDNEDoL (F1). B8, BEAROEER
Tk, AN 5 1 BERROVFE1348.1+8.8kge,
49 Broca $E$1381.7+15.0%, FHE 2 EEAR
Ti340.2+8.1kg, 71.0+11.0%, SWL ##5 1 &R
BTI342.925.9kg, 79.3+9.0%, R 2 EEEAR
T1340.1+4.6kg, 71.6+8.9%TH v , FikE B
WwT, AN B8 1 BRAREL AN 35 2 REARA
BIUSWL #E 2 ERARAICELARCE G
(p<0.05). L» L, Broca a0 & FHEZIIEED
Ea@oohkhrol (E1).

II. ASMENRR

1. LH-RH &7FE (X 2)

Table 2. Mean concentrations and ratios of serum hormones in control young females, and in patients with anorexia
pervosa and those with simple weight loss related amenorrhea

Control young females Anorexia nervosa Simple weight loss related
(N=12) (AN) (N=20) amenorrhea (SWL) (N=21)

LH (mIU/ml) 11.0 £ 4.0 (n=12) 85 + 15 (n=20) (**) 46 *+ 0.5* (n=21)
FSH (mIU/ml) 9.7 £ 16 (n=12) 85 + 1.2 (n=20) (NS) 61 + 0.8* (n=21)
PRL (ng/ml) 134 = 09 (n=12) 10.6 = 0.8* (n=18) (*) 83 + 0.7* (n=19)
TSH (pg/mb) 13 = 02 (n=12) 21 £ 0.1* (n=18) (NS) 21 £ 0.3* (n=16)
GH (ng/ml) 32 * 1.6 (n=12) 41 + 08 (n=18) (NS) 42 *+ 0.6 (n=15)
El (pg/ml) 303 £ 53 (=17 450 + 7.1 (n=11) (NS) 543 + 7.9* (n=10)
E2 (pg/ml) 258 + 5.0 (n=12) 275 * 4.8 (n=18) (NS) 22,0 + 2.7 (n=17)
T (ng/ml) 0.41% 0.07 (n=12) 045+ 0.05 (n=18) (NS) 0.55+ 0.07 (n=16)
AD (ng/ml) 112+ 0.12 (n=12) 053 0.07** (n=14) (**) 1.02+ 0.19 (n=12)
COL (pg/dd 118 £ 1.2 (n=12) 19.1 £ 1.6** (n=16) (NS) 182 + 1.7** (n=17)
DHA (ng/ml) 446x 050 (n=12) 144+ 0.41** (n=15) (NS) 2.39+ 0.52** (n=12)
DHA-S (ug/d) 221.3 £25.1 (n=12) 544 +10.1** (n=14) (*) 88.6 £17.8** (n=12)
LH/FSH 1.04+ 0.32 (n=12) 111+ 0.17 (m=20) (NS) 092+ 0.14 (n=21)
DHA/COL 043+ 0.05 (n=12) 0.09% 0.03** (n=13) (NS) 0.16%+ 0.04** (n=12)
DHA-S/COL 203 £ 2.8 (n=12) 34 = 0.9* (n=13) (NS) 6.6 £ 1.9** (n=12)
DHA-S/DHA 59.7 +£13.5 (n=12) 53.7 £ 9.6 (n=13) (NS) 449 + 6.3 (n=12)
AD/DHA 027+ 0.03 (n=12) 0.69+ 0.15** (n=14) (NS) 0.88+ 0.32* (n=12)
T/DHA 0.10% 0.02 (n=12) 0.74% 0.15* (n=15) (NS) 0.60t 0.20* (n=16)
T/AD 047+ 0.14 (n=12) 111+ 0.22* (n=14) (*) 0.66x 0.08 (n=12)
EVAD 0.04% 0.01 (n=12) 0.14% 0.04* (n=10) (NS) 0.07+ 0.01 (o= 8)
E2/T 0.08% 0.02 (n=12) 0.08+ 0.02 (n=18) (NS) 0.05+ 0.01* (n=16)

All values represent the mean+SEM. Significant differences from group C: *, p<0.05; **, p<0.01. Marks ( * ) and

(**) express the presence of significant difference, and (NS) express no significant difference on comparision between

group AN and SWL.




RER D5 B AR B O W B FHRE 331

AN B178lic 813 5 LH-RH &R RBORIG/ (Y —
CEMFT 5L, LH Tk 96 (53%) »IE# RS,
84 (47%) RIERIGH £ - 3 ER S8 %57 L, FSH
TAF (24%) BIEF KGR, 76 41%) »BER G
', 66 (35%) MWERIGE %R /2. SWL E1941iz
BWTH, LH Tix136] (68%) »IEH KIGE, 145
(5%) PHEEISIGE, 56 (26%) HMEXIGH F 72 13 &
RISE, FSH T 6§ (32%) REEXEE, 44
(21%) HHSEFIRIGE, 561 (26%) MBERIGH, 4
Bl (21%) BMERIGE ER L7z, AN BETI13 SWL Bz
HARTERIGHENE  &onlzh, BREORIG/ S —
VEREEBEOERASN R . 72, LH-RH &
HWRBRORIG/ XY — > L RERAVEL & U A EHRH
rof b EBELHEBRRED s ko7,

2. MPTFTEERLELE (F2, M3)

Mme LH fEix, AN #Ti3 8.6+1.5mlU/ml
(Mean+SEM), SWL BT 4.6+0.5miU/ml Th
p, C D 11.0+4.0mlU/ml b~ T, AN BT
BEMER, SWL H#TREREXETL T (p<
0.05). FSH fEX, AN #7Ti3 8.5+ 1.2mlU/m],
SWL #Tlt 6.120.8mlU/ml ¥, C BD9.7+1.6
miU/ml AT, SWL BlizB W TERBICETLT

PRL iz s\ Tik, C #0 13.4£0.9ng/ml 2 0}
L, AN #7i3 10.6%0.8ng/ml, SWL B Ti3 8.3+
0.7ng/ml LTEEL 4 CHICHLAEBRETLTVL
(p<0.05). TSH {#1, C B?D 1.28+0.18x g/ml iZ
L, AN BT 2.07+0. 14 g/ml, SWL BT
2.09%0.254 g/ml &, AN, SWL Wizt 8T C B
EHARBEICERL TWw (p<0.05). GH {#EiF,
AN BT 4.0920.80ng/ml, SWL B TW4.20+
0.63ng/ml &, C D 3.17+1.64ng/ml 2 bR T, i
BroBEERETLEY, EEOERASED -
7.

3. MFAToAf NME (£2, M4)

E. fEix, AN BETI2 45.0+7.1pg/ml (Mean+
SEM), SWL BT 54.3+7.9pg/ml ThH 0, HEOD
B#EHAC 30 30.3+5.3P £/ml k T, SWL T
BEDOEEERL T (p<0.05). E,f#ik, AN BT
13 27.544.8pg/ml, SWL BTt 22.0+2.7pg/ml &
HIEETH o 7228, NEOFELC B0 25.845.0
pg/ml LEERTHEOZZR DSk oT:.

T f#ix, AN BETI30.45+0.05ng/ml, SWL BT
1$0.55+0.07ng/ml &, AN Bzt L SWL BECHEE
EmERHL DD, CED0.41+£0.07ng/ml k HR

Wiz (p<0.05). T, ML BICHEBEOEERwshaho7z. AD fE
Ui | [LA] | mom) | Eh narmi
s © AN SwWL 25 i I SWL 25k SWL
200 \V } " i 200 ! 20
d T | ) " i [ "
| |
10f | | [ ] 10} I § 10 s 3
1] S I
1 | @ ® s | ] @ o ® o8
o
e R 1 1o ammorne 1 1o
TSH [GH]
B } AN I swL e I : swL
« | |
o | | 10 | |
4] o
| | [ |
o !|§E il = N i
’ BZ | [E | I
! e @ oo | ﬁ w 2 | |
\ | | 4 2[ | [l W ooe | [l @ on
Gadeol | 1 Grade of Jid 1

amenorrhea

Fig. 3.

smenorrhea

Serum pituitary hormone concentrations in control young females (C), in patients with

anorexia nervosa (AN), and in those with simple weight loss related amenorrhea (SWL). Each

column and circle represents mean=+SEM.

* p<0.05; **, p<0.0L.

Numbers in column and

parenthesis indicate the number of samples examined.
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i, AN BTl 0.53+£0.07ng/ml &, SWL ®0D
1.02:+£0.19ng/ml ® C #0D 1.12:£0.19mg/ml & i~
T, BEETL Wz (p<0.05), SWL # &L CH#
OB BEERECERT D o ah o7,

COL {#ix, AN B7T1319.1+1.64 g/dl, SWL BT
£18.2+1.7pg/dl &, C BD11.8+1.2xg/dl Tk
~T, W b ERCEREL T (p<0.01).

DHA f#iiz, AN B£Ti31.44+0.41ng/ml, SWL B
T 2.39+0.52ng/ml &, C BD 4.46+0.50ng/ml
AT, T bEEET LW (p<0.01).
UL, AN Br SWLE:OMIZIBEEDOZRAD
B, DHA-S ik, AN BETi354.4+10.1p g/
dl, SWL #Ti388.6+17.8p g/dl &, CR#D221.3%
25. 1 g/dl iz T, TR E b EHKET LT
(p<0.01). %72, AN B+ SWL HOMIc b FEDOE
R b hiz (p<0.05).

4. BEMHBRT oA FELORET F2)

DHA/COL i, C B£D0.43+0.05125 LT, AN B#
T120.0940.03, SWL #£Ti20.16£0.04TH D,
AN, SWL Wit b C HhbLEBCETL TV
(p<0.01). DHA-S/COL &, C#m20.3+2.8icxfL
T, AN B#713.440.9, SWL BTi26.6+1.9%, @
Ly CBIERERICETL W (p<0.01). L
ML, AN 8- SWLE L OMIZREEDIEZIZDS
nkhotz.

DHA-S/DHA 14, AN BTI353.7£9.6, SWL ¥
Ti344.916.3, C B:ix59.7+13.5TH b, EFOM

k1

CREEOEZERRD Sz ol:. AD/DHA i1,
AN ﬁ'@biO.GS)tO.lS, SWL #7T120.88+£0.32, C
BTI20.27+0.03TH -7z, WiEEE b CEBHL, #
NEZREBEW LR LTV (p<0.01, p<0.05),
AN By SWL B LroOBMCBRERZRD OB o1,
T/DHA Ix, CED0.10£0.02icx LT, AN #Ti
0.74%0.15, SWL #7T1320.60+0.20, AN,SWL®
WMEELLEECEIAELTYE (p<0.05). LaL,
AN #r SWL #oOMc3EBEOE2RDRH o 72,

E2/T i3, AN BETi30.08+0.02, C ED0.08+
0.2 HERTEEEZ ST Do, SWL BTl
0.05+0.01T& 0 ,C BIENTHECETL W,
(p<0.05). L»L, AN #r SWL BroMIci3EE
DERRDEM-T. 8, T/AD 8L U E/AD
i, AN Bio BT CHIELEEBCLEREL Tuk.

M. merRILE 8 & BRERR & 0HEBEREIR (R 3,

B3, 4)

AN BB X 08 SWL BDKE - Broca IEHPEAR
OFRE « Bk COBKHEB LMmFERLVEAfELD
BAfRIZ DWW TIRET L 72

C BETIE R E 43 46.0~58.0kg, Broca f5#K4378.3~
112.5%T#h D, {RIMRERFOEE S L U Broca #EH
LEMmbRLVE A EEOBCZEROHEBIZA KLY
mot. L,mL, AN Blcs8wwTix GH &, TSH
BXUWAD vIF, SWL Tt LH 88X U
E, L E0Z#hZnBEEOHEEIRD s iz (p<0.05,
p<0.01). ¥7:, Broca {8 DEW DTk, AN

SWL 28] c

HZH

liaig!

mmmmmmmm

i
7.

rade ol o

..........

1ou

Fig. 4.

circle represents mean+SEM. *, p<0.05;
the number of samples examined.

ton

Serum steroidhormone concentrations in control young females (C), in patients with anorexia
nervosa (AN), and in those with simple weight loss related amenorrhea (SWL).
*x

, p<0.01.

Each column and
Numbers in column and parenthesis indicate
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Table 3. Correlation between body-weight or Broca's index and serum hormone concentrations in
patients with anorexia nervosa and those with simple weight loss related amenorrhea

Control young Anorexia nervosa Simple weight loss
females related amenorrhea AN+SWL
©) (AN) (SWL)

Body Broca's Body Broca's Body Broca's Body Broca's

weight  index weight weight index weight index
LH +0.446* +0.637*
FSH
PRL
GH —0.575* —0.586* —0.482* —0.429*
TSH +0.630** +0.649* +0.422* +0.412*
El +0.486*
E2 +0.730** +0.853** +0.395* +0.497*
T +0.341*
AD +0.737** +0.598* +0.401*  +0.440*
COL
DHA
DHA-S

Each value represents the significant coefficient of correlation, r ( *, p<0.05 ; **, p<0.01).

T E, AD, T, E, FSH, SWL #T E, AD, T, E,
LH #E{8, 7: SWL BT GH 2@ % {7728

BTz (E3). 2B, ERrrLECEEOREES:
#57:%, AN, SWL MESbe TRELEZ S,
& x E, AD, TSH +IF, GH :#, Broca {87
it E, E, AD, T, TSH +IE, GH t &D*h*hE
EOMHBLTD 51tz (p<0.05).

MR E AE e EARORE L OB VTR
HlizeZs, B2ERAREATCIRE 1 ERARE
Bhzib~7, AN B LH, FSH, DHA-S 23{E{#,
PRL 37 f&, SWL 8T LH, FSH »MEfE 2R L (p<
0.05, p<0.01), 7z, WEAIBWT E, E/HHE(E,
GH »BfExRyEAsasn (M3, 4).

& £®

BeRIERe COBREETIC LD FERERBERESHE
ET3criamimo & lMonTnis, HFE, &
BRI L 3 EARESTELHICBOLTEMNLSD
HOFLLEHEBRUTHE. BEELHEB L8
EARBREOBRICOVL TR, EASYOHG LN
E, TOEROHEKEL D AETOHEER, 158 T
2%, 168 T21.9%, 17T~21E CL0%RIHB L RN B
BRALDD, FRENOEEIIERESEN Y AT
BEOERAE oL TRD. ZOZ LIEENS
BeHms ARRE LBEL T OTEE L, fiI%
LOREPEHE TRIR L ERERD HE LIS ICEA
BUET200rEZzONS. L IERBEDE

EALM, BEEC L RERNIC L TEELDRRICSH
b, AHOBREOELSLHSABORELZURT
<, LELIIHACERZ Y ORE 2 RITHE2IOE
ERRIVEEHILHE. IDEIRABLRER
PIroTEARPRETAEREL LT AN &
SWL 2tk <dIonTw 3y, MEAS™ZLIniE, 18K
UToERTEEARBRED S B, AN 132.9%, SWL
324 6% %5 EHTETEY, BREHOARER DL
THETEZVEELR>TETWVS.

AN OBEHEHL »oRBRLBITHEMES Z L TH
SN TWnizad, 186841 Gull I KFEX AT ) —1
Mt B (apepsia hysterica) & L7zss, £ D%
18734 IS IR M A B RE £ 5 L R ERRTER
fif (anorexia nervosa) k i LIE L7z, KEWR,
HEERCL DERTHCREE 2 S LEEDS WE
CEARPEIRB LS, RITIEIMEIS2E (1977
) 0o BAESBERS - SR TR TEABERESER
BEFEEOMEER S L TRY Lo Twa . B
BHETIE, FEOBHERE L TEEEFRAEDD
DPREL VLN TVEY, ZRKIAEREDOE
fiE (PR 1, (VEREGED -20%L LoEY, 25
ZEENCERE D 3 » AU LR, 330mLAT, Wk
%, GHEARE, OIRTEBOLE (TR, 2&, BhAwy
2E), (DEEBEICNTIEALEL (BeEE), R)FEH
PEDTTHE, OWRBMZ L, (ORAEEL L TEYE
S TRENREBCHEMORE - BF - 25 0EKR
GV dbDEINT S,
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=%, SWL it, FAOERR L2 ERLOEH I
Lo TERNAZBARITY, FERI L &L ICEAR
EETZHD0THS. LED AN &, BLRO M
L, @, WEHELTLOTH B, ZhiCHLE
SWL oF iz chicaEasns. BB AN &
SWL 2FK - A & 3 EERCAERIICHES £8
BELTRAUERBL L TEIZEZF> L H B,
AN B Wk, FRETMER & U CBHBIER, JUIRE,
MIE, R CrOBMEREL, REABIIB Y AKE
HORERENH SN, BHNREHIRECES L
TWaHDEELLGNTVS. 272, FROAE ST
BEEESOLRITHOEESL, MEDOZ WELEAR
Zhdrhbs FRESZLL, AEONABFKZLE
AERBDOLND Z CHEORHEREE T2 L0O9E
VW, ZhIZRL, SWL TR, BHRZREERBRERED
>hT, BAKAZERELTHRBNCRZL, hED
BAEEREsn? L HENRERICAERZEES ¢ 3E
H% Hons . EARCBELTY, AN TR
BREREXWAZEROVD EDTHY, AERAICL
ZRMEE L &b ICERNEREER L L —RE
ZHEETHEENSEN TV S AEEND 50w
L% SWL TREE—DERTHY, FERIICLS
TREERTHEEIC L2 tE LN ERANS
W, L7285 T, AN ESWL & offizid, BRI B
WTHEZOHFELAIAD GNE DD, —BIICIIE
BHEBLELTHOEbLATE D ™? SEDOFET
b AN k SWL 2—iKBIL T, = DMKER L A
BB oW TR L 2.

RICZRTIEL, FIBRERBIB VT, AN,
SWL Miger b0 C LB L TEREIRLS, &
FRaELohzdor. EAROREERE, #FROD
e L FREC P, AN 2% SWL TR TRP{EEHT
Hote. Zhiz, AN BEEHHFRTI0EHL,
SWL i3 B&M% ¥ o o B A Y, BEBOEL
SERDIERMBUESIBET 0 eELLNL.
B, ERROBER, WL LNT0%15E 2 EER
BTHD, HOME L IZIZRETH 2. EAR
FIERTOEER Brocafg$cBAL CxmiEL b C #
LEHRTHEOEZERZWVHOD, M1IWKRTIEL,
AN T3 Broca $E#b90% AT OEFH SWL & b
bE L ASN, AN CREFEFM LD EREROD S =
ERShnbil. 2hiZid, AN 25T 3 REIHERE
PRERESFEL (VI D EEZohl. EAR
RERFOFE IR, MHOMTEEREOER R, v
Thd Broca FEHTHT0%E TETLR & 2ICHEY
LTwiz. £7:, EARREROKERVE, B X

BWTh, MEMCEREOEIRDShihoth
25, AN THEARRKEEML 2L 1H2KRE, 48
WAHETL, RERSERZ20%U EE2RL TV,
Ziud, SWL BEERS BRI D L BN RS
CAREQEBCEDEDINL, AN KBV TRARF
BORESERCHE S U FEE ORI ERE I ER
TahorEZBNS. KD AN 8 LU SWLE
Blcix, 1EEAEPEERDEIS~20%, FERKIE

Skg A EE s L EARMNFEL Coiedd, Jhidd
KDOWE L FF—HTEHDThHolz. &F,
AN @ 341 (15%), SWL @ 4 ] (19%) i3 HhE B2
HERYCEAREREL T, 20 bREN
& D Broca 8 TOBLUT OELEMI B - 2 ER
AN T24, SWL T28@Boohiz. 2Ok
S FEIERT & D EAEENIC D BERITIE, T Ernk
ERSTLEARORELR TV I LORBI AL,

BlE, AN LSWL K& BVTIE, RERY
ORE, EARREROFEL CHETIEEELT
BHot-ds, AN Tiz SWL o3 U THRERTL D@
ELBRED o, EAROREFERIMEL, BARRE
BYLBEROSEEE 3 WENERE L2 5 EANEN-
fo. Zhoid, AN ORMERE L BRERCEET
2yDrEZLN, FROALED T SWL LizKF
LTEOFEIRELEZONT:.

FERI X PEARORER, —BICERE &
BRI RBEFE» 54 U IR REKTH
TRESEEESERLEhTWS. UL, FER
DHEH TR VIR PEENERL T L 224 HA
BOSEELZWERSSELASNE ™Y &
WD B VI LENZHEEEER L L - REEHERK
TH - TEAREEFLEIA TV LELSNS.
B AL T 2 BATHKIZAEEE T IR, s 06
B R IEERTHMAERICH D, ZOME RERE
IR R U LT 2REMESR KKEE» 5 0R
BaEBEcEE L Tws. ERLVLIABTHORE
B, ThoBRCET 2 FHROMEAMBREOREL
HET2LDOLELLN, BROMAT 2 »Px7T
FOBE DLW THREENT VS, BEFIRZOR
RigBHomrEhoTwAL, 0L S RERTHOR
geEwy, LH-RH oW A exs 2oL, FEE
»50 LH AEETEETWEEZE LN TS,
IO ek, AN BE DMt LH 85 — > TH
B EE L TE D, ThnkEOEE &
BLTS3 22 AN, SWL BECHERERY
AR EIEH 2 iERc, LH-RH 2 REH/ET 5
Zri2&oT LH OFWHMSEEL T 52 P95
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bIDMED.
SEOFARICE > TESNZNDWRERRIZ DL
THRHT 2L, £9 LH-RH AHEETIR, M2 F
+Z &<, AN, SWL Wi#ic 8T LH, FSH 0fEK
8= BEL Ao, ABORIG/SY —12F
EOEWA AR o, AN T3 LH OEREGE
747%, FSH DERIGE35% 1A 5>Hh, SWL O
LH ERIER26%, FSH ERIER21% i tE~TER
EHERTERANS -1, £, RERVORE L
Ris/$8 — v e ORICI3E o R BENE 2R d o
7. ERO®METIE, LH-RH AFERBICB VT LH
DERIEE2TDH D LD H 0 FSH ORIt b &
FLTWR WO ®EPLHD, —KIZ AN BL UV
SWL Tix LH-RH Zf% 5 7 N b ot ORIGHE
BETLTWwRbDEZEZONTWE. LaLl, KE
OREWIDITFF o roRIGESHELZD,
LH-RH o REHE L > TRIEHESHET L Z ™
BREDOAT, BERTHOBEREICZ L LD ZRK
BHOEEZLNTVE.
MHATEERLVE ER, R2BIUHIICRT I
EL{THoled, IF R borTid, AN TLHE
MEEETRL, SWL Tik LH, FSH ¥ b icEEIE
FTLTwik., ZhidkoHEicLsmbor R bo
EYERETO LH O{E{E, FSH OEE £ 2 BIER
E" BT 25D TH-7r. BRIZLLER
BEFTIZ, T Ftubrod 5 LH OSWMFREs
SVERERBZEANTEY, TRETESNED
LH s#kEss FSH SMbdiia & 0 & RER D B
T, LVEEE2ZFRT D EEZLNTWSE. L
DL, ZOFEMIZ WV E LIRS A03% W, PRLICH
LTit, AN, SWL ML s CEBIETL Twi.
IHRBERBECIELERD TV EVIRROH
FEIRRRTALDTHHH, TSH ik e
& 5ER (thyrotropin releasing hormone test)®% 4
Yya) vARREBR® BV T PRL ORIGHEMET
LTwztofmEs 0, SEDOBRIZAELORRK
TH - TEABEOET2KBL V200 LELS
nt:. TSH Tk, AN, SWL &4 C Bricktrz g
BOLASRo shiz0, 2FI0EREDGEPNIC
Ho7:. AN 8L U SWL T, M TSH, Fo*
Yy, BHF o s ORI RED L VA, bY I —
FFRo=CpET, U N—AbYa—FFu=rat
ADBONBLBMESHTLEY, KBLTIRIA
SDT7T—F 3R hdoiznt, BEYSEERICHE
Ll by g—FFo=vBfFrsne, 20EBTF
ERDCHBY, CORBUEFRORE L BT 2H0

Th-7-. GH iZ, AN,SWL & b CEHNRTEE
TRARVY, BEHEEDERLEZ. Thid, AN T
GH OEBENLLERET 2 L0 IRE L3 1Z—HT
3b0THY, 20 GH 0 LFiZ, GH ORBHBAEIZ
L2HDE, KEBEBECLI>TETTAYRMAY Y
EHIOILBEEZSNTVLS.

MEPATFaA4 FRAVEER, £28LURH4 IR
TITELTHY, E B TIX, AN, SWL & i
30pg/ml L TOEMEERL T, CHOEEESE
TUEABRBOLV RV EHREEDEERD S >
720 &7z, Evid AN, SWL B8 T CHEHID D
L AEEERERLT L. AN ® SWL 0«12
FBMAREMATIE, A o F e B REE
KETLTWRELIBRESIFILALTHS. SET
A LIS I RBRSBOARLKE
BHEBE, FPECHBORMBHESARRHOE 2 ~
SHELHEBHBEH T EZONL. &
B, AN & SWL Witz &b, M4 E2 {E & Rk
@ Broca fEft L DMz oW TR LA E 23, K
SWRT I EROHMEEFAER L TH Y, Mo
E, i 3EYORERORBRLTWR e EZ 5N,

TwBWTid, AN, SWL £y CHLOBEEED
ErBEDLhdold, SWL THRREETH- 2.
mer T wBL Tk, AN TLR#FE D2 LT 38
L RO R NETIHE™ N H B8, SHE
DFFRRIIBBE R TI2LDTHo. —4H,
ADIZBWTIX, AN TSWL ® CEIZLEXTHEER
EFLTWw. KBy AD 2, #15%1&
DHA 5 Oizfft, #540% 3B, #40%13008 12 7
NENERTZ2H0OTHS. &7, Ih T i, s
JUVRIBEOEERSBICHET 2 b DB ZT L2100~
15%TH D, $I50~60%2° AD »SEEHENI L DT
H5. BtgD AN BlcBwTE D shiz: AD O
Tid, FOEBEOEFCERT I bOEEZ SN
Bh, Badd 3 L9 DHA DHAS 3EFLTw3
ZEns, TOETICREBERECBI27 Moy
CEEDEVLEELTwWRLDEEL N, 2
72, T OETHEREDLSN Lo I EWEL T,
Estour 5® AN KHBWTATFO4 FESMKEES
(sex hormone binding globulin) ® L&/ » &SN 2 &
HWELTBD, REREOBLIZEL I AT TR
EAMBECOELLRMD R 7 o4 FRBBERELED
FlerneRnzchicsLTtwidboeEzohiz. —
4, SWLiz8BwT, AD oZEftizashs, T %
PEREERLIZINEL, CHLEBEDERALONR
Bl



336 t

Bl FEBEEcBTIE, £2, HeRT I
{, COL #3 AN,SWL ¢ 4 CBICHL THEEC LR
LTBY, TREEROREH-2r —HT 250D
Thot. BIBRERBEAVE > (adrenocorticotro-
pic hormone, ACTH) iz DWW Tix, AN, SWL O —&
DEFIDOACEEZMITLIOT, ERXODTF—5 L
LTRE R hokd, WFRLEERBERNCH -
7o, BROLETL ACTH o3 iERED s R
WwWeraEhtgn, Eiesgsamd COL n LK
i, COL E4A£EoEM, A#HOET L 3mF
COL D¥FHIOER?, EKTH— TEHEDMEIK
74— Ry JBBORGE T, ACTH s
LEVEHT 2% ACTH, COL OREIEHEDET &
B O RIEEYE ACTH RV EV D ER® R E
BEELTWREHDEEZSNTSBY, TFhbER
RERBICH LIS RN BELEEINTV S,

—%, BIg%7>ras v ThHs DHA BLU
DHA-S iz, AN, SWL @#ic 8T CEE~TH
BHIZETLCTWw. £%0 DHA BT 2®|ETI,
AN TERTRAEWIHMEM LBETT2L0IRW
ETIRMBHD, —EOHERIBENL T, SEIOH
RRBIBRBOREL—BTH2DTHT:.

EIBE7 > Fus > Ths DHA omPEEITR
K9 Akasofu 5¥izrhif, AAXENIC BV TR
BEErRL, EHNETICS VTR, $HEHREET
b5, §~IRIVAMZ LA L20EALTE—7
i, DBEPPETLERRET—EVRVERL
Tehk, ORMBCBLWTEZETT 2 FHNLEE
ERT. FOSWHEHTIEEA b A2 ACTH &7
BROEEZ o —-8WICIZ ACTH I X > TR
ENTVWEY, ZOELE - FWRKEFZZA ey P
PRL, 2 5 WZiEIBME7 v F o~ HBETF (adre-
nal androgen stimulating factor)*# ¥ D5 & RYEE
ERTw3. LHL, ZOFEMIIRZTETHS. %
fo, BIBHEY Y F oy v 04EBRREIEO>VWTh, <
ArasrRe T OWBERLVESELT, H3BWIEEE
BaLFad POERsVEY ELT, BERE (&
TEHEE) PEEREFECEEL VW EEZSNT VRS
B, BBTHELENEN,

SEOHETH SN AN, SWL l\E B i 5 [F
COL o k&, DHA, DHA-S »{&T, DHA/COL,
DHA-S/COL D {ET (£2) LI BIBREICE
BEEINF ALK ET Y ROy MROREBERRE
Treasure 57, Zumoff 52 % AN KBV TALNB
FHEL TV, HoxinE, Z0LIRKBREE
FEHLUETONRCETEY, ChICRBIBEKEDOAT

o4 RREEBEETH D C17-20 V7 — CEHOET &

3/ -t NEFr AT RBAKRBEREED TEL
542l Twa. LT, 2» DHA/COL 5k
" DHA-S/COL Dt EAEFEEDBRIZBIT 2 EE
4 DBTE (ontogenic regression) % %3 5 LT,
24D LH Ml 88 —> L bz, RV EVEEL
LTERTHB LTS,

UED &> ZBIBEEAT 04 FHROENE, %
BIREBICEET 2 KR BIBRNO A7 o4 FRHE
EEROEMICLIZ VD EEZON BN, ZTOFEMR
RIZWCHEHsIZERL TV, FERTH - TEERE
ALl kinEebEzon, BEET oy
YHIBRTOEEOFEME D @D TSRORTBLE
TH35. WFRIZLTH, ¥, fiic I Z v
ARETOEESBCSHENECHIET 22012,
COL 23U LT 2EaLF a4 FOFWEER
BEAEMEREILTWREEZONS. ZOHES
2, RO e BEMIERERETTELBRRR
(adrenarche) LIFTOY) « NRERICERE 2 L v 5HRTH
FlezrldshEbe 52382 Hb 550, BER
FOLOOHOHERIGDOH S5bNTHILELLN
NEDEREHTHE LEbh3. ¥/, BERELH
B LR ATERNEEORRE - BEL T 2Rk
NHELDOErEZLE, E M TRFORRE20~3 05
A%+ 2. DHA, DHASS 2 XL T 2EBHET ¥
Fosvs, ZOBHce bO—4£ED3 b THRVSE
EAWERTWEERE, BIBET oy v 4H
BEERR - BB CEEL THWE I L2 TRTS
bOThHD. TOEKRT, BEHD» S HBH TR
ZEFEAWCIFH T 2 AN R SWL 2 8> T DHA,
DHAS QET#asNI T Lid, LTEREOFRE -
BB EE R £ L, HROMEBRBIECEZEICLE
ERIZTAREMDH 2 Z LS RBE NIz,

#2125k $T 2 < DHA-S/DHA i3, AN, SWL T
RRETTZ200 CHEOMTEREDERASN
FALT 7 —ERALT + FF—ER Y OBHRE
HiREtizasnzwsorEzohs. £, 3
B—bErFoFyAFudf FERAKEBREELRKRT S
r®Bbhz AD/DHA £ & U T/DHA HizBLT
13, AD/DHA #5 AN, SWL @i wTev» LA
L, T/DHA iz AN, SWL &% C BucthL CTHEL
FELTWws . ik DHA, AD, T &% AF a4l
i, BIE, BIBRONAroEESMENE I LP, R
MERCBII2ERZ YL HHDOTHERTEARL
2, TheORLE VDS AN, SWL ic B CElE
D3B—t FoFy AT a4 FEAREREEOTE
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LT AAREMEDS R S iz,

BB, 7oy —YEREERBT S5 EJ/T i3,
SWL TIETL Twizdt, AN ¢SWL L oficiiE S
oENEDeNE» 7. £/, E/AD i, AN T
CHECLUERL T, SWL toicEED =
daonizhrol:. AN, SWL ¢ 3 ICHEKTEH-TE
- IIEREBENET LTV 2RI H 228, L
T7u~d—YEHCREENAONL VL O LHER
ani.

BRFFREMFRLEY EOBEFICBNT, £33 12
FTITEL, REPEARZ COHEE WL 2h D&
vEVEEOMTHBEBRNED 5h 228, AN,
SWL \EICHEBLIzb DAL, LaL,
AN, SWL W& b ¥ CHE » Broca g8 s ik
EVELOBREALEZR, TR uF Y, T,
AD, TSH B L U5 EIRBFCHIEL MY I —FF 0
Zyi P EOMTIEMME, GH L MEERRED S N
jz. 2R bus >y, T, AD o & |ZO0HBEE (—IZFEIB
BEER &) OETA, TSH, MV I—FFo=1h
SIHFRIRBREDOR TN REBEN, THEDRLE Y
PETORELFEBCEEL TVWIDLEELILN
o, B, EAREMEERLECHEE OB D W
THREFLI: & 25, SWL Bl DHA, AD L #
FREMEDHMCEREOEMEEARED SN, 21,
EARBH 1~ 2E/ME 3EMUED 2 BCRSLT
BERNVECOPHELLE L 25, SWL #0 3
EMULT E2 ESEBCETL T, Lal, ft
CREBOELEIR oz o7z,

PAE, AN, SWL Fgfizid, B8, BRI 04L
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Abstract

The endocrine function and clinical findings of 20 patients with anorexia nervosa (AN) and 21
patients with simple weight loss related amenorrhea (SWL) were investigated comparing them with
those of 12 control young females (C). The clinical study investigated the relation between weight
loss and sexual function (the onset, duration and degree of secondary amenorrhea). The endcrine
study examined the changes in serum levels of the adrenocortical hormones (glucocorticoid and
adrenal androgens), in addition to the pituitary hormones and the gonadal hormones. The luteinizing
hormone-releasing hormone (LH-RH) loading tests were performed, and the serum levels of LH, fol-
licle stimulating hormone (FSH), prolactin (PRL), thyroid stimulating hormone (TSH), growth hor-
mone (GH), estrone (E,), estradiol (E,), testosterone (T), androstenedione (AD), dehydroepiandros-
terone (DHA), DHA sulfate (DHA-S), and cortisol (COL) were assayed. There was no significant
difference in the age of menarche between AN, SWL and C. The onset of amenorrhea was earlier in
AN than in SWL, and the body-weight before the onset of amenorrhea was less in AN than in SWL,
but these were not statistically significant. Many patients with AN further reduced their body-weight
during the period of amenorrhea. The LH-RH loading tests revealed that the 47% of AN showed
poor LH response, while the 26% of SWL showed poor LH response. In both AN and SWL, serum
basal levels of LH and PRL were significantly lower (p<0.05); the basal FSH and GH levels had a
tendency to be lower; the basal TSH levels were significantly higher (p<0.05); serum COL levels
were higher (p<0.01); the DHA and DHA-S levels were lower (p<0.01); the ratios of DHA/COL and
DHA-S/COL were lower (p<0.01); T/DHA, AD/DHA and T/AD were higher (p<0.05) than those in
C. Serum levels of E, and T showed no significant difference among AN, SWL, and C (menstrual
phase). Conparing AN to SWL, in AN, the basal LH and PRL levels were higher (p<0.05); serum
AD levels were lower (p<0.05); the DHA-S levels were lower (p<0.01); E,/AD ratio was higher
(p<0.05) than those in SWL. The hormonal findings in the present study indicated that both the
patients with AN and those with SWL have a disturbance in the mechanism regulating hypothalamic-
pituitary-adrenal function and/or abnormal alterations of steroidhormone metabolism.




