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ABSTRACT

This study was performed to evaluate the effect of red-yeast-rice on bone metabolism in overiectomized (OVX) rats.
Forty female Sprague-Dawley rats (body weight 210 = 5 g, 9 weeks old age) were divided into two groups. One
group were OVX, and the other group received sham operation (SHAM), and received either control diet (20%
casein) or a red-yeast-rice power supplemented diet (0.1%) for 9 weeks. And then each rat group was further divided into
control diet (casein 20%) and red-yeast-rice powder supplemented (0.1%) diet group. All rats were fed on experimental
diet and deionized water ad libitum for 9 weeks. Bone mineral density (BMD) and bone mineral content (BMC) were
measured using PIXImus (GE Lunar Co, Wisconsin, USA) in spine and femur on 5, 9 weeks after feeding. The serum
and urine concentrations of Ca and P were determined. Bone formation was measured by serum osteocalcin and
alkaline phosphatase (ALP) concentrations. And bone resorption rate was measured by deoxypyridinoline (DPD)
crosslinks immunoassay and corrected for creatinine. Serum osteocalcin, growth hormone, IGF-1 and calcitonin were
analyzed using radioimmunoassay kits. Urinary Ca and P excretion were not significantly different among the groups.
Within the OVX group, the red-yeast-rice group had a lower crosslinks value than the casein group. Therefore the red-
yeast-rice supplemented groups had a lower bone resorption ratio than the casein group in the ovariectomized rats. And,
the red-yeast-rice group had significantly higher IGF-1 hormone than casein group in ovariectomized rats. The red-
yeast-rice group had higher spine bone mineral content than those of control group within the OVX groups. This study was
an important first step in establishing that the observed beneficial effects of red-yeast-rice on bone, and this study also
established the need for a study on the long-term effect of this supplement in a human. (Korean J Nutrition 37(6): 423 ~
430, 2004)
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d,” 72 o}f Foll shtz ofAlot A& AT o} def u|s}
o 84 dilze] HH7t ¥7) WEoE FEST 53
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A Agirix] Barg wjRol 7)jsta Qit}? wekd F
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5o} gtoy FF XA M It FLo] BEAHA
AEA ZEgm 9ok FFot oM E T3 94
A B AL 14~55 g/dol=],” o] AT &
22| ZUXEE A3} mooll st A5 Barh g o
239 ok a9 5 £A9) #¥E J¥CE Endo
F'& 197939 Monacoiln ruber7} 783 cholesterol
A4 AEA, monacolin KE BAkhe A& 2319
21, monacolin K¢} fAKE 728 2= T2 84 E3
5 32 g5l Badsith ol5& B —hydroxy— 8-
methylglutaryl coenzyme A reductase (HMG—-CoA
reductase) & A Aslish= o] SAolck'!’ wlehA H
2 FF0) 3 Ao vlXE mde oidlq A2 T8
& tgor AFE A So] s AP kP
a2l3 HZo) HMG-CoA reductase® Aalisle] Z#x
HE9 58 U3t statinste S84 FA/7)2 &
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#A Qo) Isoflavones oA ZA 22 okt o AE
22 A& 7 ol2d JAuEel oAHZAL]
o] 74" w77 o1F9 /3ol isoflavonesS Fi
AL AAAIgn BasHAh? FFL isoflavonesd
53t S ¥ ol 54 monacolin K7} HMG—
CoA reductase® Ast T FAL FAAT L 319
= diibel fesiRlEhs F80l 7isdht 350 E4Re
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1. A8 &8 % A A

Sprague—Dawley 3 3 (9 week old) & 2134} o)
T EASAIE 25 ool 15U AL 7)He<t
THAE (rat chow, D 2 AIS$ & YrdAees 8t
R ZT2 Sham FE5 3t S 0183t 7
TF 12914 4707 o] 9531 AY 2ol§ FHst
gl AFFEL 977} stainless steel wire cage®l|A]
g viely 2] AgsIglon, AR 258 23 £ 2 T,
FET 60 = 572 FAS Wi 3 F7), & F71E 12
AZro] HES gtk A 7|7t Aolsl £ &
854 AHA silen B2 2R 23 o|&udsE A}
319t AEFY BFE ShamTolM dz2Ed £33
7k (0.1%), OVXellA dizes 5347+ (0.1%) 2= 3}
o] 2jo]9] 7)E2A2 AIN-93Me]| 71531 ZABIIeE”

379 71 5 ALE EEQivke AgPATol
ZASS E2 B2E 0.1%2 F718Isinh Agold =
& Table 13} 2t}

9. NI BN
1) M| 437 U N5 5%

AP 7L Ho) YABE o)B) BAH, AFL 1
Fol AN P Al SP3AG

Table 1. Composition of experimental diets (g/kg of diet)

Red-yeast-rice

Ingredients Casein supplementation
Casein” 200 200
Corn starch 520 519
Sucrose 100 100
Soybean oil 70 70
Celldlose 50 80
Min-mix® 35 35
Vit-mix” 10 10
L-cystine 3 3
Choline 25 25
Tert-butyl hydroquinone 0.014 0.014
Cholesterol 10.0 10.0
Red-yeast-rice power - 1.0

1) Casein high protein (total protein 85%). Tekiad Test Diets,
Medison, Wisconsin, USA, 2) AIN-93M-MX, Teklad Test Diets, Me-
dison, Wisconsin, USA, 3) AIN-93M-VM, Teklad Test Diets, Medison,
Wisconsin, USA.

*: Calorie % of diet — CHO: protein: fat =64:19: 17



o) 7 =
972 A% 3712 @)/ 95719) Ho) 4% @)

2) N& 24

OF AR F 38 A 24X BAAZ ¥ 28
3311, ether v15 3ol 555 Alste] tiselr &
AL AN AFHT AL Ao 3083 UXT
% 3000 rpmeliA 2087 944 Ealdl dy & B3t
¥ 70T BT BH3ich

3) 20N Yot A N TER BN

=34 §73& 98te] @4 akaline phosphatase (ALP)
o] 42 TECHNICON CHEN™ system ©]83}%] auto-
matic chemical analyzer® 333, osteocalcin® &

< one—step solid phase& &%} competitive radi-
oimmuno—assay®f 71%&3%F OSTEOCALCIN MYRIA Kit
(Techno genetics, Italia) ©2 radioimmuno—assay s
gt ¥, gamma—counter® o]§3l TLAFA FF &
2 A3t FF5F NEE 2F deoxypyridinoline,
creatinine, crosslinks value®} &3 collagen cross-
links™ Kit (Metra Biosytems Inc. US.A.)& o] €3}
ELISA (enzyme—linked immuno sorvent assay) ¥l 2|3
A8 & diAtel #EE 282 FHYO7 calek
tonin, parathyroid hormone (PTH), growth hormone
AL Ao Fad A} 125- 1202 FAE A
£ 3 ARgsle] &893 3l ‘sandwich’ & 3418}
Al 3= non—competitive radioimmuno—assay2 ©|-&
§t DSL—7700 ACTIVETM Calcitonin IRMA Kit (Diag-
nostic System Laboratories Inc., USA), DSL—-8000
ACTIVETM Intact PTH IRMA Kit (Diagnostic System
Laboratories Inc., USA), hGH IRMA CT Kit (Radim,
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Italia), IGF—1 Kit (Active non—extraction IGF—1 IRMA
DSL-2800, USAY 22 radioimmuno—assay® 3%t ¥,
gamma—counter& ©|-&3l] &4 oA A% JE=E &7

st

4) 238 77

A 22 A% 559 95A9 vlEA] ketamine
hydrochloride (¥, 50 mg /mDE AFgsle] A= 1
kg 75 mge] £FO T IF FANGE F HF9] diEE9
FUEE GE, LUNAR (Madison, W1, USA) A}9] okojy
=2} gL FUE 247] (dual energy x—ray absorptio
metry, DEXA)Q 22 F& AE FU%E 5737 FIXImus
£ ol#3}9] A3 (spine) 8} HEIE (femur) & L% (bone
mineral density, BMD) 8} Z%7]13d &= (bone mineral
content, BMC) & £33t}

3. ey

A8 A= SASE o83t 7 AFFY HAd 8F
225 Akl s, AET 7k ¥)EE One way ANOVA
B8 o]83}92, Duncan’ s multiple range test®l
& FoE p <0.05904 &4 AET Y A8 E HE
3igict.

LR Ly

1. N5} Al°| M3

AR 713 955t Ao] AHFE 74 Fh A
zpo)7b glet AF F7Rs OVXTol foHoz F
7¥81tt (Table 2). 013 FAEA HAF oA FAEA|
3] 92 Al vlale] AFo] F7KsIth= AT ¢
Y31 OVXZUHelA B3 3H7tell A% AT Aole

Table 2. Body weight, mean food intake, weight gain and FER in sham and ovariectomized rats

Sham (n=24) Ovx (n=24)
Initial weight (g) Control (n=12) 21050 + 7.40"" 21040 = 7.20°
Redrice (n=12) 211.78 + 6.40° 21012 +10.45°
Final weight (@) Control (n=12) 28567 + 19.61° 321.30 + 26.52"?
Redrice (n=12) 280.00 +13.00° 33283 + 7.52°
Mean intake (g/d) Control (n=12) 1571 = 1.20° 1662 + 1.27°
Redrice (n=12) 1573 = 1.26° 1711 = 0.78°
Weight gain (g) Control (n=12) 75.17 £16.67° 11090 =+ 23.90°
Redrice (n=12) 68.21 +13.47° 11833 + 6.78°
FER Control (n=12) 0.082 £ 0.015° 0.118 = 0.022°
Redrice (n=12) 0.076 + 0.011° 0.121 = 0.008°

1 Mean £ SD,

2) Values with different superscripts within the row and column are significantly different at p < 0.05 by Duncan’s multiple range fest
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g4 23 19 sl didt 29E Table 39 A4S}
St 84 242 ShamT Wolld di2F2 11.58 mg/dL,
AN 11.62 mg/dLE AF F7to) 5939 x}o)
7t $19la, OVX Tl = thZ7e 11.25 mg/dl, 33
7F2L 11.46 mg/dLOE F F7hl 5931 AJo)7} ¢l
slch dA 919 5% Sham9 casein®< 8.06 mg/dL,
Fore 8.26 mg/dL, OVXT WollA caseine 8.90 mg/dL,
2F37L 9.86 mg/dLE F T3l Ao)7F Gtk AS
oz B A3e FY3 whios BAM3 dF 724
3} Q9 ¥E5 747 vjws B 9~12 mg/dLe}t 6~11
mg/dL9*® 8~13 mg/dL 9} 13 7~9 mg/dLE? 2 AF
o] Ansl fARI. o) Ao 59 Wt 8F 2w
Fxs} QY] FEe v AT A7) glo] AR e
oL dAa AN olAZNE S WK e 8%
2 T3 Q19 R Aojof g3 YL v it}
3 &P 8% 2oy A PSS 2 FAST I
< £ F A8tk

Table 3. Ca and P concentration in serum of sham and ova-
riectomized rats

Sham (n=24) Ovx (n=24)

Ca Control (n=12) 1158 +025 11.25+0.64

(mg/dl) Redrice (n=12) 11.62+025 11.46+0.55

[ Control (n=12) 8.06 + 0.66 8.90 + 1.87

(mg/d) Redrice (n=12) 826 *1.50 9.86 + 2,04
1) Mean £ 8D,

2) Vdalues with different superscripts within the row and
column are significantly different at p <0.06 by Duncan’s
multiple range test

Table 4. Urinary excretion of Ca and P in experimental animals

Sham (n=24) Ovx (n=24)
Ca/day Control (n=12) 0.59 + 0.25" 0.63 £0.17
Rediice (n=12) 034+ 0.15 045+ 0.10
P/day Conirol (n=12) 16.07 + 1.96 18,95 + 548
Redrice (n=12) 13.96 = 2.86 19.37 = 5.34

1) Mean +SD

2) Values are not significantly different at p <0.05

3. &7 sl 210 WyF

=% Z4a Wy Q9] wldgk) o Axk= Table
4o RSt =% ZE aidE & AETE 3 793
Q Aol g=dl Shamvd) tiz272 0.59 mg/dL, ¥
FR7FEE 0.34 mg/dLE JEFGT OVXTdAes i
0] 0.63 mg/dLE ¥=F37}ro] 045 mg/dLE el
t} o]R& A7) 4R A9 0.22~0.26 mg/dLE HiL
& A vEld wF ZE ulEdEo] ohh %I T Ao
o] vl Al GAEATANA & FEE BT T3 FF
9 F7Me =% 2w %S WEe A%E oY (o<
0.D). =% Z< wlde OVX©] Shamzell Hldlo] &
AL R, OVXTolY ShamTold £=2 A7 o
F Zg WiARe] dhdhe A4S B AAYD =Y
AFE Ze 2l fFelsity Als g

4. BYd NHA O|N= 3%

&3 alkaline phosphatase (ALP)$} osteocalcin &
A Ax2A drMd 238 2 SAFA A 23 AR
o] F7HHo & waAlgo) wE W Y W ¥501 F 7
= E3| osteocalcind F¢l Soldln Fd3t Gz
A Z£Z AEY 8F& dehdled 7P st olst
oz geA ek & A7 dadARel ALP ¥
i UEAS B Aol visl] ¥ uebdy, &
2] Aol A3l Aol B 5 9lolth F osteocalcin
T 3.4~12.0 ng/mlZ YERTE o)A 23Ao] &
3t A7) 4Rl 4539 A4S 30.8 ng/mLE™ B3

#FE 23, 570 € 8FH S EF osteocalcin FE
(=)

off

%]

=

7} ¢k 17 ng/m® 2 B19 A= ozt W glolth, &
Aol EF osteocalcin FEE FAAQA 2ol U
o} OVXZY A$ ShamzRt 8% %7 534w, &
= 7} A ShamTolY OVXToH BF Ropx]= e
H3Ed, o]R& OVXTHA o% @A old 8
3o} A7t ASE AS FHZ felsklE Alsgd. ¥
ZA7)e] ALPY osteocalcing] SE7} 2248 2 wAlg
o] WgS ou|sh=tl? dA@AIFA NN ShamTRr} ALP
W osteocalcin®] FE7F 2 S B InAV wE

Table 5. Value of osteocalcin and alkaline phosphatase (ALP) in sham and ovariectomized rats

Sham (n=24) Ovx (n=24)

ALP (U/) Control (n=12) 66.00 *+156.19 8650 £ 16.1
Redrice (n=12) 6320 = 9.33 93.66 £ 14.01
Osteocalcin (ng/ml) Control (n=12) 3.834 £ 083 5060 £ 1.78
Redrice (n=12) 3414+ 0.35 3599 + 0.71

1) Mean £SD
2) Values are not significantly different at p <0.05
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5. 2 & NE| 0PN o

F & NEE ¥8R collagen? crosslink?! pyridi-
noline ¥ deoxypyridinolineS &7 el £ ¥3hy o} &
QAL A= 239 WXt fEldot = Al
29 9 tjEo] 0|5 collagen?] ¥AMES AP &
5 B3 == ddA Dok o] 2 9] o)gst
crosslink® 33 2 F F59 S0l g2 B
2E1 ot £ & 3A&°) wE v @F pyridinoline,
deoxypyridinoline, crosslinks valueZ} EoH<A Itk =
% pyridinoline, deoxypyridinoline, crosslinks value+
%% creatinine®] i3t B]2 Ueh)g o] A xE ¢ A
etk 2w Yok

o] @ollA crosslinks valuet Shamo] 149.9~166.4
(nM/mM), OVXe] 280.4~202.6 (nMM/mM)EA o] 3
= A7) R AE S Z crosslink value’l 83~
138 (aM/mM) 22 B d 23 vl w& Holl,
A § FH9) 3¢ 250~500 M/mM) T 213
A2 nwapd okt WAL B£3IQt (Table 6). &
A%2ES APL SFFE FY e €A Sl
OVXi9] crosslink valueZ} Shamsoll B]3td HAJ8] &
o} dAEATY F E580] 58 I =l
GAEAT JellA 359 7P} crosslinks valueel 7
e 2F4E S of g2 35 A7 cross

Table 6. Crosslink value of sham and ovariectomized rats

ZEERBEE 3706 423~430, 2004 /427

links value7} 2+2} 280.4 (nM/mM), 202.6 (nM/mM) 2
veh} 2= 7} Al crosslinks valueZ} 9302 Yo}
dagEE Age] b7 2o F5& F FrEe ¥
F= RoZ YeRRth

6. 2 P = O UBE =22 OA= TG

F YL 8 71X T2 R gle] JTL =Y F
Ao felshAl &gsi=3 02 AdeA growth hormone
IGF—1¢°l thelq FFo] u|R)= a7E Table 79 Y
W ok 84 IGF-12 Fohxxe] ¥4 4 #7133
AT g QP T2 YA EAH
J IGF-1 58 fodog Z7MAY £39) of
deo] IGF-1 3286 JFE vXeX v B d
77t 8%HY, A2 oiF dd HF Az 84 IGF-
1 52 fo78o2 Uzt Bt Yo tiFe
£29] isoflavones’} % IGF-1 ¥55 ¥UAE 72

o FEs % a7k gesh,

£
32

o
=

¢
Al 3
el

ML oo

to

1

H7Aoz Q3 & A& 7P Aoty AltIRE
o] dAEAFAA PTHE 452 & 4 It (Table 8).
T8 839 calcium ion® A Fxlell 95HA vk
53 % hydroxyprolined] Bld& ZAAIE 9EE
gtk 4 calcitonine 55 OVX S} ShamTzrel
T 379 7l BE Aole B & ¢k

Sham (n=24) Ovx (n=24)
Creatinine (nM) Control (n=12) 421+  2.62% 383+ 037°
Redrice (n=12) 542+ 147° 622+ 204°
DPD* (mM) Control (n=12) 646.2 + 450.7° 1080.3 =+ 303.7°
Redrice (n=12) 888.8 =+ 236.3° 12465 =+ 300.9°
Crosslink value (nM/mM) Control (n=12) 149.9 + 55.6° 2804 * 719"
Redrice (n=12) 1664 = 24.7° 202.6 £ 62.1°

1) Mean £ 8D

2) Vdlues with different superscripts within the row and column are significantly different at p <0.05 by Duncan’s multiple range test.

*: DPD: deoxypyridinoline

Table 7. Bone formation related hormones in sham and ovariectomized rats

Sham (n=24) Ovx (n=24)
IGF-1 (ng/mi) Control (n=12) 318.04 + 6244 25438 + 43.25%
Redrice (n=12) 34540 = 82.55° 393.37 + 126.04°
Growth hormone (ng/ml) Control (n=12) 0.220 + 0.043° 0.259 = 0.186°
Redrice (n=12) 0.232 = 0.008° 0.246 + 0.091°

1) Mean £8D

2) Vdlues with different superscripts within the row and column are significantly different at p <0.05 by Duncan’s multiple range test
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239 7s F 8% THAHES WEsd o] FHA
HES W3t 7]do] 334 falsha =3 29 iso-
falvones”} gHrElo] = ©] isoflavonese k3t est-
rogenic3t AgE sl o TEE APFEN FRE
27} Qltka o8] Aol BuHa glemg®® jso
flavonesE $Hidhs 30] YAEAFANA SLEe v
e 5345 W98 359 AF F 5579 9FAl F
9 diEFe U} SFS S

1) 57N 22& 27 ¥

(1) 33 U=} FT¥7A &3

AR2o] JH 5749 HF FUT9) FA FFE
Table 99 JePICE 5574 33 FUEE OVXTY
Y57} Shamol H)31 FoFoR ol Yrgal
APl g3 27429 aHE I FAEA T
AN E9) A= U= 93 92 vAA @
gttt A FR71A SFoME OVXEH ShamT7rel +
9JAHQl Aol Ao OVXFo] B2 AE o,
OVXT Ulellq F3& AFS Fol dxFrr) ko)
2 A% oy BAA AL Qdth

) =y SUss} 25714 g3
AP0l 4 F 5FA o5 IU=st TV %
€ Table 9°l AXEIFT) 5574 OE FUE9 ke

Table 8. Cdicitonin and PTH in sham and ovariectomized rats

ShamTl| vlgt] FAaEAFANN Wkar, T FHlo)
WE F7= ShamTH OVXZE BE5olA §2AQl z}o)
7t QST

2) 97N 23T A B

1) ¥% =Y} TR7)A

954 HZ TYTE ShamPuleld Hlwshd dizd
0.1620 g/em’, =T 0.1587 g/em’E Z+2}b b}
(Table 10). OVXTUelA tiZFE 0.1448 g/em’E, &
2L 0.1458 g/em’E YR} ShamTolA Yy OVXEY
o F2¢ APt ¥ U v e FF
olx] st} T} GAEAIZLS UAaEASH] e 7o
ujste] BUTI} foA 0T Wol YA AA] B2 AT
SR AYoR Qe T PAE B 5 Ak

Hz9 Fgo] ste] TFo] Ul RS B,
ShamTUlelME tzZ3 T2 A7k 7l izt 9
g}, 2 BAEAZYNA T2 BN 5FRANE
Zato] 494 A UERD, 9FA0lE 28 ATL B
Fout $9AQ Aol Ytk wepy WA F AT 71
of whe} vhEAl whshes) ARrizie] 2 W @Al R
742 B} o ol Wadx| F7Izre] ks 29 A3
Zol W AT7} eETh B A7 AFHE B o i
F2E AYAeold T2 AHE HEo TP 41
o wl$ folate B 4 9lsich

Sham (n=24) Ovx (n=24)
Calcitonin (pg/ml) Control (n=12) 3033+ 1.18 4170+ 1.78
Redrice (n=12) 2.697 = 1.53 4252+ 236
PTH (pg/mti) Control (n=12) 2030 = 7.84 1435 + 567
Redrice (n=12) 29.75 * 1549 21.47 +14.22
1) Mean+SD
2) Vdlues are not significantly different at p <0.05
Table 9. BMD and BMC of spine and femur in sham and ovariectomized rats at 5 weeks
Sham (n=24) Ovx (n=24)
Spine BMD (g/cm®) Control (n=12) 0.1518 + 0.0059%” 0.1373 + 0.0089"”
Redrice (n=12) 0.1468 + 0.0065° 0.1373 + 0.0056°
Spine BMC (g) Control (n=12) 0.5001 + 0.0347° 0.4586 + 0.0413°
Redrice (n=12) 0.4918 + 0.0352° 0.4867 + 0.0563°
Femur BMD (g/cm?) Control (n=12) 0.1975 £ 0.0139° 0.1826 * 0.0062°
Redrice (n=12) 0.1910 = 0,0066° 0.1839 + 0,0025°
Femur BMC (g) Control (n=12) 0.3646 + 0.0331° 0.3572 + 0.0197°

Redrice (n=12)

0.3698 = 0.0093°

0.3585 + 0.0105°

1) Mean £SD

2) Values with different superscripts within the row and column are significantly different at p <0.05 by Duncan’s multiple range test.
*: BMD: bone mineral density, BMC: bone mineral content
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Table 10. BMD and BMC of spine and femur in sham and ovariectomized rats at 9 weeks

Sham (n=24) Ovx (n=24)
Spine BMD (g/cm?) Control (n=12) 0.1620 % 0.0050°" 0.1448 + 0.0041%?
Redrice (n=12) 0.1587 = 0.0104° 0.1458 =+ 0.005%°

Spine BMC (@) Control (n=12)
Redrice (n=12)
Control (n=12)
Rediice (n=12)
Control (n=12)

Redrice (n=12)

Femur BMD (g/cm?)

Femur BMC (g)

0.5443 + 0.0318°
0.5324 + 0.0422°
0.2143 + 0.0146°
0.2101 + 0.0068°
0.4123 + 0.0356°
0.4091 + 0.0194°

0.4482 + 0.0170°
0.5233 + 0.0178°
0.2037 + 0.0091°
0.2066 * 0.0033°
0.4044 + 0.0245°
0.4150 + 0.0091°

1) Mean £SD

2) Values with different superscripts within the row and column are significantly different at p < 0.05 by Duncan’s mulfiple range test

(2) g %, 73 &=

A8 954 tE FYEE (Table 10) ShamHr} Y
AATA thr B A%S Bk a33 F52 U
e = F T EFA £ 5 QQith o] d7E 50
U5 vXE ZF gigt AE oA AgATe) v
FE F gtk T2y o] AF A= 273 FEE 93|
t2A Yehhs A0 nlrh & o] EY%d v)X|=
EI7} FF ol B3 vk i SelM= A A
ER3A] ettt ol diEER gl o] & fHE
£ ol ER3t U FHFolA o e Hold gt a3t
7t et Ao Belt). SEEe sAI vjg) dRSE
7h w21 gAbE R 44 IS P, e s
Hr} s fuldo] 2 v, iEEe fagRt
gAZe gfulgo] uFT Yri® o3l olfE A
o] B2 HFoM= diEE Ko} Holof &3t gge] ] w
g UeRd & A RAeg Algdct o]d Avks H¥d
TFA? o)AZEHEL FHF FURdE YIS wHoY
e Z73Y- (femoral neck) 8} ¥l EAA} (trochanter) ol
€ FEE XA grheRw s

A2 A3E FEH B o G2EAAN T 43
= A5 SEHE Fo)F o2 §%7, crosslinks value
£ FY307 o] TR #Eldt AT AlEEHY
o] ATt AFolBg thtst T3 Fog ¢ YL AT
7} e%=y, g8l3 o] A= FF9) isoflavones WESQ]
Z] o) statins*]¥ monacolin K A% @& %
A7 o9k T3 Zed AFH7) e RSdE &
T3 ofr|o} AL MAA Fe &S eI
3 RuSIREA F3 AEEY T 439 okgE ¥
72 A% €2 UFo|nz o5 el sty
oS A7k a9dy gElu F=) AFHr el
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