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Preventive effect of soy isoflavone intake on bone fragility

in Female Athlete Triad model rats
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Abstract

Recently, the athletic performance of female athletes has improved remarkably, health problems, however, have become
apparent. Female athletes of Weight-Sensitive Sports often use extreme weight loss methods. These cause Female Athlete
Triad (FAT). Increasing energy intake is an effective strategy for FAT symptoms, but it is difficult for them. Therefore,
in this study, we aimed to examine the preventive effect of soy isoflavone intake on bone of FAT low bone strength rat.
The methods of this study are that 25 female Sprague-Dawley rats, S-weeks-old, divided into 2 groups: -50~-40%food
restriction and voluntary running group (FAT, n=9) and -50~-40%food restriction, voluntary running and soy isoflavone
intake group (FATiso, n=9). The amount of feeding in those two groups was decided in proportion to amount of intake in
Ad lib feeding and sedentary group (Dietary standards, n=7). They were reared in individual cages for 30 days. The result
of this study was energy availability, amenorrhea and bone mineral density in FATiso group were improved compared
with those in another group. The conclusion of this study was soy isoflavone intake significantly suppress development of
amenorrhea and decreased bone mineral density in FAT model rats. Further studies are necessary to clarify the minimum

amount of soy isoflavone intake enough to inhibit decreased bone strength.
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(1) ERBMS L UVEABTERHE
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V720 SEHAAER X AR EAGE O WE O AT 7:
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(4) Energy Availability (EA:FIHRIEET X /IL¥—)

F R
FAT BER FAT BEf FATiso A FATiso Bff
(=50% = AR FR) (—40% L EHHIBR) (-50% L AR I FR) (~40% L AR HIPR)
% (1. 2%Ca, 1. 2%P) % (1. 0%Ca, 1. 0%P) % (1. 2%Ca, 1. 2%P) % (1. 0%Ca, 1. 0%P)
Ta—2R 55.15 57.56 54.15 56. 76
HEBA x 18 18 18 18
VAT 0.2 0.2 0.2 0.2
iRl 10 10 10 10
CaC0s 3.01 2.51 2.97 2.51
KH;P0, 2.76 2.21 2.76 2.21
KoHPO, 3.53 2.83 3.52 2.83
i 3 3 3 3
=S 0.2 0.2 0.2 0.2
Ktk % 3 v
) 0.2 0.17 0.2 0.17
NS
fREEMEE 2 X v 5 s 5 5
* * * *
RvITA
Ca*P 71—
4 3.33 4 3.33
VIV I w7 A k!
A TTR - - 1 0.8
TR —
349 357 346 354
(kcal, ~100g)

FAT - SR EE IR+ B 8 ETEBIRE, FATiso BF : REFHIER+ B JEAEE+ R TA ¥V 7 7R AR

EBR A OMAITATIIIEICIE SV CHRE L 72 (Suda et al., 1970),

EREREREE O ALY T L (Ca) - Vv (P) #E% 0.6% & L, Control FE L FEAZEIMEEH7-0, FATHEE -

FATiso BER (-50% + —40% BEHIR) o Ca « P #&E % 1. Oorl. 2% & L7z,

! H¥A 0% Ca% 45mg/100g, P % 127mg/100g &0,

k2 KEMEEZ IV I v A (in%) : FTI-0.5, URTTEL-0.5, EY RFT-0.5, /S b7 UigD
NV T A28, FTAT 2.0, A4/ F—1-20.0, HEf§E-0.02, £ I B12-0.002, £4F-0.01, and 7
JL—R-73.7

* JREEMEE X I R v 7 AR, ROMBEMEE X 2 R RERICEN L, 1 BRI TE X, : p-huaT -
T0pg, 2= AFN=-1.4-F7 bF% / -106pg, a— F3 7 =w—/L-87bng, B X I > D3-5251U

%4 Ca-PZ7VU—Y/A v Z A (in%) : KCI-57. 7, NaC1-20. 9, MgS04-17. 9, FeS04 « TH20-3. 22, CuS04 - 5H20~
0. 078, NaF-0. 133, CoC12 - 6H20, -0. 004, KI-0. 01, MnS04 + 5H20-0. 06, ZnS04 * TH20-0. 44, (NH4)6Mo7024 + 4H20~
0. 005

(60%FR) : 3.57 (kcal/g) .
FATiso #E £ (50%FR) : 3.46 (kcal/g). FATiso #
& (60%FR) : 3.54 (kcal/g)
CEEC L ST AT —HE R (keal) =5.0 (kcal) X
hH#E (kg) < ETHHE (km)

DEH
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Anantharaman 5 Q512D XHH L 72,
“EA (keal) = T4 )V ¥ — 1R (keal) — EE)IC &
5T ANVF—HER (kcal)
s ANV F—EBEE (kcal)=3.49 (kcal)* X fEHIE
& (g)
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A7 N VIRITIZ & 1) 787 — A7 M VEIE (PSR)
#HEM L7z PSRIFZ0ISEWVIEEHEIRECTH 5
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FEBRI AT O dayd~19 & 1D day14~29 (255
FCRRES L 72

HEEBEEIZXL A ANV F—HERIL,

*FAT ¥ £ (50%FR) : 3.49 (kcal/g). FAT ¥ &
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HA D 20. 42
v E AP A 0.10
TIFNEALEA 1.14
HAPA 0.28
Fo AT 4.56
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TIFNT AT 0.26
AT A v 0. 06
VDI a4 11.11
~a=) 7T 0.20
TIFNTY T 0.57
TV TA v 0. 50
0 39.20
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(8) #Eatanig

REBRTEH L N7 — 13T THIYME £ R
7# (mean*SE) T# L. IBM SPSS Statistics version
27 (IBM, Japan) % T/ /85 2 MY v 7 15E
ATo 720 p<0.05 ZARETICHE TH 5 LT L
720
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572 FATiso BS54 v 7 5 R VR EHZE LS 5
FTIC—HMICEAEEPRT L/2Z &5 5. FATiso
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(p<0.001) PRI Z R L 720
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THEZKME (p=0002) Z/~L. FHTEEL L)V
F— (p=0.027). T = HE= (p=0.027) I FATiso
HCHEZSMEER L, EBRIPMETFE:D PSR T
| FATiso #f CmifEMEIT (p=0.110) %R L. &
W1 % 2 C 1 FATiso #E CTH ZICEE (p=0.026)
ERLTWADZ END, FAT BECHEMIRE RS
NI REVEDS B 5 o

£ 5020 KREREEHE . Sl torF—. K
B BB EEER L2, KBRS EE T
FAT % &[5 L C FATiso B CH 7% Bl (p=0.008)
2 Ly KEREHWTT) (p=0.074) - KRG B —
A F— (p=0200), EREFEHE (p=0.074) -
JEME S B E (p=0536) IEETELZVH OO
FATiso #E CrafEfHm 2 7/~ L 726

EZEE
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FATiso O T HEEVPARICSMEEZRLZ L2
5. KEA V7RO A by v EERY
MIA MOy R ZIREEZE L7722 & TTEE
I L 22 REEA D B — RIS, AEHHIBR T T
FEWPRREOIEEACI X ) ETHEEIE L (LRSS
5. FATiso #f CIlXEATHEE S A B ICEKME % 7R L.
FORER, HEZANF—DPEEIKMEEZ R L 72
ZhE, RO A b Oy BRI UCGRIE I
HIZA M7y LNV ERETAERET L OREA
V7GR OBE HEE LTV D AR D B
KEA VT IRVERUIZE Y, EEFHIRIZ L > TH]
ERIENTWATREEOD L IF T A~ oy K
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7o7z%, EIEEY B L OEE 2 T A OV X — B AT
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YUV EGEREIIIERES S D LEZ LN, S
BOAYT7ITRABROERICL LA T L
ANV O AL & EEB) O BIRATRIE S 7T e DS
EZ BNz,

PSRIZ 0TV EEEIIEE THDH Z & &R
2 3. FEERII R T3 FATiso BETE <L 1Rk
Tl3 FATiso #E CHBEIZEME 2 /R L 72. FEBRIIR Al
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FAT FATiso
FERBHIRIRRE (g) 147.2+3.5 147.3+2.8
FfRE (g) 119.9+3.7 127.0%3.0
IREHINE (g/day) -0.9+0.2 -0.7+0.1
B H (g/day) 9.38=+0. 00 9.5+0. 03 ok
Fv T AEEE (ng/day) 97.99=+0. 01 94. 08+0. 46 stk
apEEmIRE -0.09+0. 02 -0.08+0. 01
mean+SE
stk p<<0. 001

FAT : £ A fR+ H F& A EEE, FATiso :

BEEHIR 3 FEEEB+ KA Y 7 TR AR

Fa AT - RFAAET AL E—  FEER -7 — 27 MVIRITC X 5 PRI 0 R

FAT FATiso
AEATHERE (km/day) 18.63+2.21 10.96+1. 35
FIHTRET L F— (keal) 22.26+1.13 25.18+0. 69 *
TEEE (g 0.16=20. 03 0.2470.03 *
PSR (day4~19) (m®/Hz) 0.020=0. 00 0.03220. 005
PSR (day14~29) (m*/Hz) 0.018=0. 002 0.0317+0. 005 *
mean+SE
% p<0.05
w0k p<0.01

FAT: S A I IR+ A FEAETRE, FATiso : RAHHIIR B 3 EHB)+REA V7 7 R AR

PSR: /XD — 227 hVEIL

R5 OCEWEIT - BT AV — - BWE

FAT FATiso
KRB B (X10%erg) 1.07+0. 13 1.29%0. 08
KERE B — 2L — (X10°dyn) 8.73+0. 85 10.3740. 41
RfEE B (g/cm”) 0. 129+0. 004 0. 137=0. 002
JEAG TR ED 4 B (g/em®) 0.1480. 005 0.166£0. 003 s
REHE F85 ) (g/cm®) 0.166+0. 005 0.171=0. 004

mean+SE
*k p<0.01

FAT: S A I IR+ B FEAEENRE, FATiso : RANHIIR B I EHB)+ KT A V7 7 R AR

FNTHBY ., B2 TIE FAT BEO P W] B A3
|27 o 72—75 C FATiso # Tl M 85 o 3848
s /-2 & THER N A LN, D ) KE
AVITIRVOIA MAFT VEHERBZA bar
RZIRFEZ ST L. 5 EMCmiEE) 2 #f L7z 2
& CHATRET AV F — il & ORI 2 2 3
L7 EHEMTE B,

KEA V7T KRB L) KRS EHETT - &
W AV F—THETIL RV OO FATiso # T
T EAE A % 7R L. FATiso B O B8 I 7 5515 %5 B A%
HEZEE & 7 o 720 FATiso B DK E A &34
Lol b, BREOMFHIFS Lz ReME

WEZOND, —HKIZEOENE &I, T OE
ENE L FRBpORCENETH 5o ARIFIED KRG
BRI CHEEENA LN o7z, E2RER
MVEBHEETIIAREDEALNT S OO EEHR
JETHBEENA LN R -8 ERHMOE S
72L& 2 %, Yanaka 5% 13, REMIMES v %
WCABHIBE & B S EEE & 10 BRI L 72 R
AV 7 7R AR L) Sa A RER 2 EE L, &
BEREIH L7 &G L Twb, —fIc, BisEER
THIZXN T LRENALNLDIE2~3 A LED
NTW5b, LA LARIZEIX. FAT OFRIENHEIET 5
A THE 21T 7290, E POBATAICHL T S
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