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Decreased Bone Mineral Density in Premenopausal Women
with Amenorrhea

Toshihiko KINOSHITA, Takehiko YASUMIZU and Junzou KATO
Department of Obstetrics and Gynecology, Yamanashi Medical College, Yamanashi

MR HFEHCBO T M e/ Y RECETHERICHEET 200 EMET L, HRELT
43 DA R BE R LSS 2 D 55 4 R OB R % Dual-energy X-ray absorptiometry (DXA)
HBWTHE LT, NROFYEMEETEIZ0.917£0.121g/cm?>TH D, 1095 DO BEEE (1.032+0.095g/
cm?) KHANFECEMEE R LU (p<0.001),

ZhEFEAMC BT 5 L BHRERE (premature ovarian failure, POF) TOEH#EFE530.863+
0.112g/cm* e i bRfEZR L7z, POF B 7l = A b ¥ Y TR E2ITo 0 £ 23, 1 FERICIRTY
D' &8 (bone mineral density, BMD) 130.922+0.139g/cm?& 7% 0, RIVE CHTEERIOBZEIC
HAHE (p<0.05) KEfficikoTe.,

Rz, BROKEREEMRET L, MARKER 2 F 2 COFITHCERIMETL, Z0RITIZHE
CEARR - 7203, MARRIER 6 FLUROF TR I o EEER LT,

DEXYD, FEZFCBOWTHAREBABELR b VRETREBEENMET T2 2 B8R
D, FZ POF BITIHIETENE L oz, TR ay v FEERBEFEEOFTRETHI T EEEHINS
reFEzonl, £, HARBECIBREORIBEFE O TW L AJEEM IR I N, Lz -> T, fE
AROHEICrrb o T EELZHEL, RENCBELHEU LI ENERTHLEHEZ S,

Synopsis To examine the impact of amenorrhea on bone mineral density in women of reproductive
age, bone mineral density in the lumbar spine (L2—L4) was measured by Dual-energy X-ray
absorptiometry in 43 amenorrheal women. There was a significantly lower bone mineral density in
this test group (0.917+0.121g/cm?) than in a normally menstruating control group (1.032+0.095g/
cm?). In premature ovarian failure, we found lower bone mineral density (0.863+0.112g/cm?) than
in any other subclass.

Seven women with premature ovarian failure received cyclic hormone replacement therapy for 12
months (day 1—28, 0.625mg conjugated estrogen, and on days 14—28, 5mg medroxyprogesterone,
followed by a seven-day pause). After 12 months, bone mineral density had increased significantly
(p<0.05) compared to the initial bone mineral density.

We conclude that amenorrhea is a cause of bone loss in young women and that estrogen therapy
is effective in preventing bone loss.
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NETHRREND 2 DD - I HFORF %
BHEOFRZHE L, —#HOBHFICEA bay
UEEERITOERICE Z 2B RS L DT
£33,
MRANERE L UHE

1. %R

19894E 6 A » 519944128 £ Tz, [LEUEERLK
FRERR AR K 2258 U T I R E 430 2 Rt R
ELUEIRRRBNC, FFHEPARE (premature ovarian
failure, LAF POF) 1661, w#iX{E20641, &7 v >
27 F ~fE (5 PRL ME) 8 B8, 2o
HEHE LU, SMRECEEORIER 6 & FIM
FI Aoy, BIOMWEEICRE Y RITTE
FOBEIZZ T TR n & 2R L. POF O
ZMIEEEIZA0RIAT TH Y, 6 7 HUEOMH R
L, M2 oy EfE (10pg/ml LAT)
L= F b v s & (FSH=40mIU/ml) %
R LD E L7z, 7z, [ PRL f#A%25ng/ml A
EAERUEIEE PRLIMAE & L7z, Mo K
Mo UESIEE RO UEKMEERL, IfiH PRL
iEi7325ng/ml Kiii T 2B % i & U7z, #AH
BEEL R, H, Fimit~y 2L 2ERALH
BAET 2 EEE A1096) % & 2 fllE O IEEE -
L.

H Bt ac48% 9 =

POF 7 #lzidhon € o fiFefk 21T, KL E
> AH FEHE T2 O F & % longitudinal 2 flE L
7z,

RVE VTR AR A bas y (T
~ ) >®().625mg/H) #28HM, #“FDI4HMIZ
Fefe A Py s 270> (£ A0 >®5mg/
H) #ZftH3 28RS 2175 7.

2. ik

1) ‘&% (bone mineral density, BMD) 5

> [E Hologic # @ QDR-1000% A v» T Dual-
energy X-ray absorptiometry (DXA) #I12 T,
552 BEMED O 58 4 JEMED EHR THIE L 72, A%
EOHEMEOHRE LM LIz 25, @#FH
BT 2 EHERIE O HZZ 878 coefficient of vari-
ation (CV) {HT0.80% Tdh - 72",

HABFEOEEREED Z E5 KD, SREED
SEEHE D S DRI 2 & s Uz (ZE= (flE
i — SRERE O ) /T iFED SD {H) .

2) RIVE KR

Mmoo LH, FSH, PRLEB LU X h 7 ¥4
A = (E,) 3R 7 HAN ML L, EIA
FICTHE L 72,

3) HEETALER

WX Mean+S.D. T U 7. # ZF 4L PR 1

®1 AR NIREEOTY R

LigSh it Fog: A e D fi#i
D GK) 31.7+6.7 34.8+8.5 n.s
Ly} (em) 157.5+5.1 158.0+4.8 n.s
A3 (kg) 59.7+7.5 58.5+£9.5 n.s
BMI(kg/m?) 21.2+3.6 22.9%6.3 n.s
T H(g/cm?) 0.917+0.121 1.032+£0.095 <0.001

Mean +S.D.
#z2 HBMARHEOLHE

w5 PRL ¥ POF X PERE
-l (%) 34.6£6.5 37.242.8 27.0+5.2
B % (cm) 157.1+£4.6 155.745.7 159.045.3
A (kg) 59.74+9.2 49.3+8.5 52.949.1
BMI (kg/m?) 24.243.0 20.3+2.9 21.0+3.8
186 FIRIR (F) 46.74+38.5 72.3457.0% 23,921 .4*!

Mean=+S.D.
*1Ip<0.05 0 POF B & X PRSI 45 802
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Mann-Whitney @ U # %, Kruskal-Wallis ¥ &
¥ X U Spearman O JEAM AHBERKR E 21TV, p<
0.052b > THEDEE L.

wm R

i H R RO 3 B, KE, SR
BEEIFED o -7z (Mann-Whitney @ U
Mg, £1). WAREECIEFERS1. 716,75
THY, POF PO V-HFEREIE37.2+2 .8 & e b
EFERTHY, KELROEMEE R, XTREE
DOxAbMuy UEIX#21.3£16.5pg/ml T
Hotz (F2).

AR e REO TR 2T, EAREEOF
FEIXF0.917+0.121g/cm? (ZfE=—1.138) T
HY, FHEEEDL.032+£0.095g/cm? L LR THE
WARE T dH > 72 (Mann-Whitney @ U #5E, £ 1,
p<0.001).

F RN B &% b U 7z, POF BEO Sy E &
120.863+£0.112g/cm? (ZfEi=—1.780), = PRL
i M H £ 130.952+0.133g/cm? (Z i =
—0.843), HAKMEMEH#130.959+£0.112g/cm? (Z
fE=—0.773) & POF B b {EfEZ R L 7225,
BREENC BMETEN R G EEZ IR o o 72
(Kruskal-Wallis ¥, #3).

*3 HEAREORER

B K EA% FE(g/om®)  pfl

POF % 15 0.863+0.112 n.s.

& PRL # 8 0.952+0.133 n.s.

S8} FCi¥isd 20 0.959+0.112 ns.

Mean+S.D.

p:REMcBILHES
Z{&
0-
-0. 51
-1.0 4
-1.54
-2.0 4
-2.51

3.0 Mean+S.D.

2MELIN | 2~34F | A~54F | BEELL L '1.'!;mm1|.".1
M1 AR E Z1H

AT b
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HEO ZEORRE L ERET Uz, AR
R 2ETZEIZ-1.076E TIETL, #0%IF
R UMl &2 R > 7 2 A RRFIER 6 ELL LT
—1.834&%o7 (K1),

O LE 2 2B AR T % 72 912, body
mass index (BMI={&#&E (kg) /&% (m)?) LBHE
EOBfR AR Uz, BMI L BROMICI3HETY
WEERZHBEME2ZE O i cE kol
(Spearman ONELAHEA(RE p=0.82).

HARERHR AR E AN - NOWEES (1993
F)OMECESEFERESE L LIS, &K
HEOVHED20,5—% > FLLTF (0.840g/cm2lL
™) OFREREDETRTHNZI2H] (27.9%) 2D
sz, D55 8#IE POF 2K ELTEY,
= PRL MAEMAR &, PHREEARIZZhZH
2PIThHoT, (RKBRER—-2SD.) f#HX0.842g/
cm*THh 523, BITHEHBREZKHEECE S
T (RAREFHER-2SD.) EUATR2ERBEIBEE LT
EEFNC LD 2EEERUCTH - 72,

POF B 7 B RV & o HiF i 2 Bt L 72 &
25, 1B EEIZ0.922+£0.139g/cm?
Lhole, THEFRALVECVHAERENOBE
0.890+0.135g/cm2IZLEREE (p<0.05) &l
THhotz, SHWKHEMEKELTAHASE—-1.0%~
+9.2% 2434 L 72, QDR-10001z X 2 HIE(EH D
CVIEIZ0.8%TH o7 £ 5 +3.0% EDZs

B8 (g/cm?)
1.3 ]
1.2 "
1.11
1.0
&9% et
0.8] =t
0.7
0. 6-
0.5
Bl fiE 14
2 POF# (n=7) x4 % kv € U EERIBOF
Z2oZEA
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b2 HEBLREEE 5 & 56 (71.4%) »3+3.0%
DEoBEREMERL, fho 2 F3EELZ
PIR& ol (K2).

= -3

KT A b oy > ERRBHBRERED) X 7K
FO—2Thb. I ETHAEEAREOLIEX
FLOWEZA Moy VIEZEL, BELETT
5., LpLahs, HELZHICBWTHMARE
HIZCBOW TR LUELIFMED A b oy E%E
5bIThY, HEMAREmALEFROBERICD
WTRBRO N DE EZATH S,

SEMET R b oy VIEZE 3 2 8 H R EH4S
Bl OWTHRE L& 25, FEEFRIZ0.917+
0.121g/cm?*TH D FEEFEIZ EE~NEH & 2 1o Bl %
~L, BEOWYHERD SNz, BARBEOE
HIIXHRFEDOS. 9% ICHY L, XK KE R
(1.050g/cm?, & L N—4 4 1 > ZHE19904E &
BWFE) DT 3%WHE L7z, Lieds-> T, #54F
DOEARBETRHSDIUEBTETH S 2 LI
a N, B POF BB E R b &M T
HY, £7:53% (8/1561) £30.840g/cmLLFDF
#HEAERL TV, Thbb POF XEFEHD
HMAHRBEO LRI TOEERBA I L/TEL
TEETHL I EMNHL TR -T2,

TARRLICEINITHAALZEORKE FIT
30~34RICEBEIN S, KO REE DI
BIFEIE31.716. TR TH O, ARA LD RS
BEORMICHY T2, ThbbEFEOEARBE
DEHEL DL DEBFSRRRNEELZEFL LWL
YO LYW TE S,

HEOEARBETEEMETL TWSZED
BIPcE A oy CIGEDOBES 2R3 2 #
BN, HEIBREOT A NS VSRS
SN2BIEEARTIE, FOEEARKICIERT
BEIEGOVI VI ZOBFE2EMNTLZLDOTH
3%, WEEEOMEI, PRL, AV v ABEE,
HREOES ZRE T 28HE"H H O MBS
THROBPDOH Z 28— eI IE BT &
s,

HKTHBEARBEOERES LI LTS,
HE, FRERRORERXERBVICKE SEST

HPESREE48% 9 5

5EDHEDD D, FREFEETCEIALELR
HHRC IV FRERE2ET S L EEERH S Z &
MBI TV EY, AT W TIX BMI & &
FLEOMCIIHEBT IR Sk otz, Lal
BHEIKOEMETH - 72 POF B3, FHHRKRED
YigipolzZ v, BEBNERICEEL WS
AJHEME A PIE D FETIRETH S D,

Biller et al. 9% # &3 B IR B & O
FICE OB 2R, RIFOMEARHM 263
5HW L TOEEHE &£ BB EOLEMY 2 W
HL T3, Gh, B\ 233
5 EEEIIERCEAS LT, EARRER
4~ 6 FERREBI TR L T/, BfREO
ZHETIREAREE 5 ~10FEDFREE I, WX
PET U plateau A S5 3 EWE SN TWL
%, LEORRE X cross-sectional 5 & D TH 5
3, MEAREE TITERORA DL T  TTRE
MR S Tz, Lichi-> T, HEAROBEIC»
»HOTEREZHEL, REFCEHEZEET S 2
ENEETHD EHEZ D,

INFE THFROEARICH: S BREBA T
LEHIEE B X UOEYFERCEL Tlfi—shr:
bOFIE I TLay, EBEGEEIC L D5 X
B AN HmARCHRERETIRECHY BE
DOWAIIAROBERZEIRIC LY, BEIEIT
52 EBEHEINT WS, L L POF #Tik
HREEENASN DL Z L3P l, Lieh->TH
HEOHARRIE L HEF T X 20 o & hDIEERY
WBEER S, SRl uy gk s POF B
KHOWTBBIZEZ 2R EARI:E 25, ik
1 EHCEREFEES 2 2¥imL 72, POF O'FB#1C
T TR ba s UHEEOREIE Emans et
al.'V, 725 Nz Metka et al.'223 % OG0 &
HLTWE, LarLadss, SEOBL DEES
FURERDHERATH T X by R
WHEMTHL2bI Tz, 202 i3 POF 2
MEL A oy RERLET L D00, KR
oy UE—ICEREBREL TWE b Tk
BN ERRBLTWDS,

—f, TAMuy UEEORSMEERD Tnk
WERkE D H D, Prior et al. IZFHERTHEAKRRED
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BREEHEEFAORIKET2LL, = A +uy
IV FurATaroAr0ORERETHER
PHINEEE LRRTWABEY, kv A
WEOHMIMIEBEROLEOBREEMINE Y S
D3, KREBOMARBACBOLWILENTHS
DEIDIFHL LTI W,

TR Oy HEHFHINEOREE 3t U A ]
@ 2 s, BABRBRANDTZA bay v
BEOR IR 5% 2~ 3 Fb S i3 EINE 8
D, EITBWKRH I EDHONTWBRIE L
Do CTHEEODEARBEADIA a7 v OEH
BRI BRARH 5 2 LB HEE SN LY, Z
DEIEDOVTIEI S RN LBENILETH
5.

PLE, HFEOEARBEICIIEEFEDOENL O
Tk, E5ITA Moy UEERICL D BRI
TBZEMNHESMER ST, KEO—F L BR L
O ERL GBI, ok RKEELEST
5ZEREERIETHL, EARERSE, B
POF iz Z Dix KB EEZEETE TR W, Th
FCTHEARBECBI2HEL L TREFMOH
FLESCEREBVWI LD THo 120, 5Kk
BICHHEHTLEBRLEEZT> T LEN
H2, bW T, A buy U #EN POF FlOfE
BREEUET 2MREE "2 F 2 L, ZOLE
HZEDEELZTHASD,

E 5 ET, Eisman et al. X E% 3> DEZF
{5385 T O polymorphism 2'F & L %+ 2 =
ERBSHIZLIZY, BEPBEEMICHEESINT
Wi EdThiE, MAREEOTRIIMHZELHIC
WA LTz TiR %L, BcHEINZLDOTH
Z2HREMEERMHL T LELHDLbDEFH X
%,
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