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AIN-93G AIN-93M

Corn starch 529.4 620.7
Casein milk 200.0 140.0
Sucrose 100.0 100.0
Corn oil 70.0 40.0
Cellulose 50.0 50.0
Mineral mixture1 35.0 35.0
Vitamin mixture (AIN-93-VX) 10.0 10.0
L-Cystine 3.0 1.8
Choline bitrate 2.5 2.5
Tert-butyhlhydroquione 0.014 0.008
Total (g) 1000 1000

g/kg diet

Diet



14



15



16

0

5

10

15

20

25

8 11 14 17 20 23 26 29 32

0

50

100

150

200

250

300

350

400

8 11 14 17 20 23 26 29 32

RC group
RR group
SED groupBo

dy
w
ei
gh
t(
g)

Fo
od
in
ta
ke
(g
)

A

B

* * * * ** ***

* * * * * * * **

Weeks



17

0

2

4

6

8

10

12

RC group

RR group

(Days)
60

69

70

79

100

109

90

99

130

139

160

169
140

149

150

159

180

189

80

89

110

119

120

129
170

179

190

199
200

209

*



18

�



19

B

0

120
130
140
150
160
170
180
190
200

SED RC RR

B
M
D
of
D
ist
al
fe
m
ur

B
M
D
of
M
id
dl
ef
em
ur

0

120
130
140
150
160
170
180
190
200

SED RC RRB
M
D
of
Pr
ox
im
al
fe
m
ur

0

120

130

140

150

160

170

180

SED RC RR

B
M
D
of
w
ho
le
fe
m
ur a a

b b
a a

a a,b b

(mg/cm2) (mg/cm2)

0

40

60

80

100

120

140

160

SED RC RR

a a,b b

(mg/cm2)(mg/cm2)

A

C D



20

0

20

40

60

80

100

120

140

SED RC RR
0
10
20
30
40
50
60
70
80
90

SED RC RR

0
20

40
60

80
100

120
140

160

SED RC RR
0

50

100

150

200

250

300

350

SED RC RR

B
M
C
of
w
ho
le
fe
m
ur

B
M
C
of
pr
ox
im
al
fe
m
ur

B
M
C
of
M
id
dl
ef
em
ur

B
M
C
of
di
st
al
fe
m
ur

(mg)

(mg)(mg)

(mg)

a a
b

a a
b

a a
ba

ba,b

A B

C D



21

0

0.10

0.20

0.30

0.40

0.50

RC RRSED

(cm2)

0.00

0.20

0.40

0.60

0.80

0.00

0.20

0.40

0.60

0.80
(cm2)

(cm2)

RC RRSED

RC RRSED
0.00

0.20

0.40

0.60

0.80
(cm2)

RC RRSED

B
on
ea
re
a
of
w
ho
le
fe
m
ur

B
on
ea
re
a
of
pr
ox
im
al
fe
m
ur

B
on
ea
re
a
of
m
id
dl
ef
em
ur

B
on
ea
re
a
of
di
st
al
fe
m
ur

a
b

a,b
N.S

N.SN.S

A B

C D



22

Bone variable SED RC RR p value
BV/TV, % 24.9 2.3 20.6 4.7 13 .9 8 .3b < 0.05
Tb.N, N/mm 4.5 0.6 3.9 1.0 2 .5 1 .0b < 0.05
Tb.Sp, μm 169.8 28.2 220.2 80 .8 399 .2 202.4b < 0.05
N.Oc/TV, N/mm2 50.1 11 .6 34.8 12 .4 18 .8 2 .9 < 0.05
N.Ob/TV, N/mm2 38.2 5.7 38.3 22 .2 60 .2 45.3 NS
OV/OS, μ/m 2.8 0.1 3.0 0.3 3 .3 0 .4 < 0.05
O.Th, μ/m 2.7 0.1 3.0 0.3 3 .2 0 .4 < 0.05

a,ba

a a,b

aa,b

a a b

b

b

a,b

a,b
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SED RC RR p value
E2 (pg/mL) 46.3 ± 10.3 33.9 ± 6.3 33.6 ± 8.6 < 0.05
LH (ng/mL) 2.4 ± 1.4 2.2 ± 1.2 0.5 ± 0.4 < 0.05
OC (ng/mL) 57.1 ± 9.2 58.4 ± 3.0 55.7 ± 8.2 NS

a

baa

b
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RC group

RR group

RR+Iso group

Baseline period
10-wks

Restricted period
18-wks

18 week of age8 week of age 32 week of age

Voluntary wheel running 30%dietary restriction

Dietary restriction was started
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Ingredient AIN-93G AIN-93M

0.5%
Isoflavone
contained
diet

Cornstarch 529.4 620.7 620.7
Casein 200 140.0 140.0
Sucrose 100 100.0 95.0
Corn oil 70 40.0 40.0
Cellulose 50 50.0 50.0
Mineral mix1 35 35.0 35.0
Vitamin mix (AIN-93-VX) 10 10.0 10.0
L-Cystine 3 1.8 1.8
Choline bitartrate 2.5 2.5 2.5
Tert-butyhlhydroquione 0.14 0.008 0.008
Fujiflavone (P40*) 5.0

1000 1000 1000

g/kg diet

Diet
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Content, % [w/w]
Daidzin 22.48
Glycitin 14.00
Genistin 5.47
6"-O -Malonyldaizin 0.22
6"-O -Malonylglycitin 0.19
6"-O -Malonylgenistin 0.00
6"-O -Acetyldaidzin 2.26
6"-O -Acetylglycitin 1.30
6"-O -Acetylgenistin 0.67
Daidzain 0.26
Glycitain 0.51
Genistein 0.07
Total isoflavone 47.34
(aglycone equivalent) 29.52



31



32



33

*



34



35



36



37



38

Bone variable RC RR RR+Iso P value

BV/TV, % 33.5±4.3a 19.1±8.5b 21.4±5.5b < 0.05

��������	 70.8±9.9a 58.5±8.8a,b 55.4±5.2b < 0.05

OS/BS, % 3.7±1.9 9.7±5.9 3.0±3.1 N.S

Ob.S/BS, % 3.7±1.1 10.3±6.9 2.6±2.5 N.S

N.Ob/BS, Nmm 3.0±1.1 7.4±4.7 2.0±1.9 N.S

N.Oc/BS, Nmm 3.0±1.8 2.2±1.8 1.6±0.5 N.S


�����	��� 1.3±0.1a 1.2±0.1a 0.9±0.2b < 0.05

BFR/BS, mm2/mm2/year 0.065±0.026a,b 0.084±0.052a 0.019±0.01b < 0.05

BFR/BV, % year 178.9±45.6a,b 311.9±218.8a 67.1±36.5b < 0.05

BFR/TV, % year 60.6±20.8a 45.8±21.2a 15.2±8.5b < 0.05

Tb.N, N/mm 4.8±0.7 3.2±1.3 3.8±0.7 N.S

��������	 ���������� ����������� ���������� ���
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RC RR RR+Iso P value
E2 (pmol/L) 26.0 ± 6.3a 18.5 ± 1.8b 16.9 ± 1.5b < 0.05
LH (ng/mL) 3.1 ± 1.4 2.5 ± 2.7 1.6 ± 0.5 N.S



40



41



42



43



44



45



46



47



48



49



50



51



52



53


