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ALP (alkaline phosphatasej |4+.# fis fis

ALT (aspartate aminotransferase): f* * »&fs f& =<

AST (alanine aminotransferasej. "«pk # 1<f=

BGP (bone-GLA-protein):# #x "<f& 3-v

BMC (bone mineral content)¥ #% 4~ z &

BMD (bone mineral density):# & % &

BUN (blood urea nitrogen)s. # k% %

CAT (catalase):f§ fi=

DEXA (dual energy x-ray absorptiometryjic £ X 53T ik
DHEA (dehydroepiandrosterone} & & *; fir

DPPH @,0-diphenyl$-picrylnydrazyl): 1,1= ¥ Z=rk 2 L p d A
ER (estrogen receptoryigrz < %

E1 (estrone): ¢ fik

E2 (estradiol): ¢ = f%

GABA (y-amino butyric acid)y-?%4L = &

GSH-Px (glutathione peroxidasejs * i *~i& ¥ f* fi¥

HDL (high density lipoprotein cholesterol)® 2 & #; 3-v
HMG-CoA (3-hydroxy-3-methylglutaryl CoA) #5 7 4 ~ = fayf fis A
HPLC (high performance liquid chromatographyd:»x;% 48 & +7

HRT (hormone replacement therapyj: # % & ~ i %

LDL (low density lipoprotein): i< & & #5 3=v

Micro-CT (microcomputed tomography)ic 3] & %o %7 & &
NADPH (reduced nicotinamide adenine dinucleotide® j ik 2. # & mm‘;_amﬁu%pé e
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PDA (Potato dextrose agarfs 4 % § 3 ¥ £ 2 A

PTH (parathyroid hormone)e  j# L%
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SCFA (short chain fatty acid)ie4a*; 5k
SHBG (sex hormone-binding globulin}: k% % & 3-v

SOD (superoxide dismutasejz § it st it fix
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Abstract

This experiment established the ovariectomized matdel of postmenopausal
osteoporosis and used different dosage of diosamdared mold dioscorea as well as
soy isoflavone as positive control to study the ngag in rats’ bones.The
concentrations of citrinin, monacolin K, monascemd ankaflavinc in red mold
dioscorea were 4.63 ppm, 104.8 ppm, 369 ppm, ar&i86ppm, respectively. No
phytoestrogens were found in neither red mold dites nor dioscorea, except for
diosgenin. The concentrations of diosgenin in rexddndioscorea and dioscorea were
1.36 mg/g and 0.68 mg/g, respectively. Before arigr aoperation, micro-CT
(microcomputed tomography) and DEXA (dual energpy-absorptiometry) were used
to measure the bone mass condition. Resluts shdalasdbone conditions had no
significant difference among groups before opermaimd osteoporosis was induced
after operation for three months. After feeding pamfor four weeks, the bone mass
conditions of each group were improved in comparisath OVX group by the
quantification of micro-CT images. |. RMD 2XII. RMD 2X -~ Il. RMD 2X these three

groups showed remarkable improvement.The bone-Aidhg alkaline phosphatase)
activity was higher in the soy isoflavone feededugr (ISO) and other experimental
groups feeded red mold dioscorea and dioscoreaeshaw significant influence in
bone-ALP activity. In the analyzing results of astalcin concetrations, each group had
better bone-formation condition than OVX group, eptcfor I. dioscorea 1X. With
micro-CT 3 D images each experimental group hastipeschanges of bone mass
condition in comparison with OVX group, especidB0 ~ I. RMD 2X ~ Il. RMD 2X

these three groups. By the quantification of rigidtall femurs’ trabecular bones,
ISO-~ I. RMD 2X -~ Il. RMD 2X theses groups showed positive changelsonfe mass

condition in comparison with OVX group and showedtistically significance in the
analyzing results of trabecular thickness. As ter iand kidney index in serum and
histopathological examination, every index and exation were normal except for a
few slight to moderate fatty change in livers cagsby ovariectomized-induced fatty
accumulation.

Key words: ovariectomized rat, osteoporosis, phsttogen, red mold dioscorea,
micro-CT, DEXA
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LRI FAOFLERR P w e g AET R ET R (B 1-2) ¥4
= Xk ¢ 4% (monascorubraming rubropunctamine). # ¢ % (monascorubrin,
rubropunctatin) 2 § ¢ % (ankaflavin, monascin, yellow IE xanthomonascin A)
SR AR AP EEF B o HRARMT F AR I R
SRR BT §A R RS o A g d FaEmn R BHF AR 2P
Br (Juzlovaetal., 1996a Blancetal., 1994) % 'z 713 2 @422 > 2 & 3
PAer R RAT Y dorfAp s 3 F oo g8 3R A F Y (Blanc ¢al., 1994)-

R FhApRRETELESERZ pH ERE - Fabre 2 A iy 3
P TP RIF IR KB RRER > 2 FHEZ R BRE 4 F
moALE AR BT R FAURE F o d BT o B FTAZ I R
Pookd ARF 2L - F %Y 0 Monascus ruber fr A 4 en
MR B T R T A WS L iEAR Y e CRE DR S A 4C E
ZHF 3 BRE, ¢ FAETE 92-98% ¥ h G &K i TR Rk PR 2
TRORATEANBNY YR THMKANL I £ (Fabreet al., 1993) @ (f#

> 1997) 7~ @ RAF I % o R A iR o RS FR AR i d o KA
Mk AR ARG SEFIHE APRY T S KPR Y
o L AR 2 RER 0 R R 2 FARI 2 NERRal o VI
PARF] (BB FerodF 9653250) 4pd) > 9+ (gargenia)z di i 4 de
REARALCRA TALHEE - HHET2F ~ %~ FJ % ot Monascus

purpureus # A& 1éd % ¢ §5 8% * 3§ & (Blancetal., 1994)-



R=C_H,,  Rubropunctatin

| R=C-H,. Monascorubrin

Orange pigments

R=C.H,, Monascin
R=C-H,;  Ankaflavin

LY
0
e \\ HNanthomonascin A

Yellow pigments

R=C:H,; Rubropunctamine

R=C-H;; Monascorubramine

Red pigments

Bl 1-2~ =49¢ %2 B
Fig. 1-2. Structure of pigment producedMgnascus sp.



(=) #A By F (monascidin):

Monascus purpureus *: 1977 & 5 4% Wong 2 Bau ¥ A fF H 2 § fopFrc
o S8 FAg o A 4] monascidin AG i & e sedrfE 4 - Monascidin A £
- R o ed FEMER O B S S PR HAY o 5 Badllus,
Streptococcus £ Pseudomonas % & & Rx ) #ral (8% dhgkoaxiiiid % (Wong
and Koehler, 19819

Blanc % 4 % 1995 & {|* # ip k& +7-F # & (gas chromatography-mass,
GC-MS) ¥ & * #& % (nuclear magnetic resonance, NMR) “} -k 3% ik (infrared, IR)

F & 47 7 % 3% monascidin Ai&—‘i’\ citrinin (Blancet al., 1995)- Monascidin A =

B R & E AR Wong &2 Koehler (1981)17 0.8% g # 5 414 2 10%
T FBEFLREBATRIBAF  “HRARAr T A ERE > PRSP 2

394 S 0 @ acetate § FrElFLE P Fend A pES A g B R

¥ % (Wong and Koehler, 198%) ¥ # » & Monascusanka ® 4 #t{¥ |- f #7534
Fl B 2 44 00 o,B-unsaturateg-lactone T2 F+ iz & ankalactone- ¢t -
+ % % ¥ #r4] Escherichia coli 2 Bacillus subtilis e74 £ > i # $r F7rc i v

monascorubing: rubropunctatinit (Nozakiet al., 1991)-

(=) *2#ps & = #r41% (monacolins)
Monacolin K % = #§F % Aspergillus % 3k & o7 4 4 2 " Hf ¢ &4 >

Hwl & 77 lovastatin, mevinolin, mevacor, MK803, mevinacdr mevlore i%

F_&

PAZRBRFTT > FANL4A ;1*» R ¥ 8 & o = iz 49 ) Monascus
ruber 33 %% ¢ 45 3] monacolin K (Endat al., 1979)- = & & #7* 2. 4 & Atk
Monascus ruber M-1005 # = & #3# % T > monacolin& % z £ 5 20pg/mL- ¢
A F R AR TR FEEE A8V /£ F 5 100pg/mLy Bk & %% 5 540
ug/g - Merck % B % gy » i< Aspergillus terreus z £ £z 7 # k- L & %

(Albertetal., 1980): ™ mevinolin e & &+ 3 » 1991 # > 2 &V & P % £
5
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HVEERE S BEER  F A G IR E B e A MY e ETHAE L B ok p
AL G P (MRE) 2OFERE £ (MR H P X MRS £ RS A
e A g i & kR - 3-Hydroxy-3-methylglutaryl CoA (HMG-CoA) reductasg %
TG & A i 3 UqpEE 0 2 v 2% HMG-CoA % & & mevalonic acid

g

( B 1-3) - Monacolin K & -hydroxy--lactone # 3 » ¥ S5 H N o
F

carboxyesterasese it -k f2 B Ik > A) = &2 HMG-COA #p 2 chfik ;% % 1‘]& ¥
HMG-CoA reductase# # s ffrd|iv* > i2m PN GPEFHAR & & o fmie p
SRR T MR £ R M% A fp 39 (low density lipoprotein, LDL) % 883 4c > & B

LDL 3+, F 3% mw/zY LDL JkA 9»x% (Mahley and Innerarity, 1983; Endo
and Hasumi, 1985)*‘,% TR RER 2 ¢h > § fAR (dolichol) 2 i£pR (ubiquinone)~ E_

mevalonic acidz. * #% & 4 ; dolichol %# p ¥-v & = > ubiquinone 7 %48 @

B g+ @if4ae ¥ - 3 5 omevalonic acid™ 42 7 fa 30 F (4 lamins, Rasz

EEEN R
RNO) 2 13 38is 4 167 » @ ip i Foo il Al Ao g 2 RISl (B 1-3)0 d ¢

»

statins §° F#cfd  FELT > FI B IR § < 4 @i (Jakobisiak and Golab, 2003)

d 2 monacolin Kfeiz 4§ % g & RSB TF ApT P @2 > FI) d % A ax

%P fgF 0 22 4 monacolin Kesg 4 14> @ 2 2 monacolin Kt 4 % iz 43
AR FDAERN T HKN ¥ monacolin K2 S afdike 22 2d 4 3
(Juzlovaet al., 1996ay ",éf‘, 7 monacolin K #t » ‘= fg /¥ 4 34 - ¥ 4= monacolin

K Z5 4k A Ay & B A% 4~ B > monacolin Ls X ~ J~ 40-5-dihydromonacolin

3o-hydroxy-3,5-dihydromonacolin L e i & 4 B % & B iR o 4 %)

L %
monacolin K £ (Endo and Hasumi, 1985; Kimuetal., 1990; J uzlovat al., 1996a)

AR Sy o LR statin SE S TS L IS ROR R B
AR SE
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B b TEERR P EARESRLFHBS (M 1999)0 A F



;7 F ™ Monascus purpureus NTU 568 Fth2 A 2 o ff > 5 "% MPEFfR 2 74 9%

(Leeet al., 2006)-
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ﬂ. HMG-CoA reductase

Prenylated
proteins
Farnesyl Geranyigeranyl

transferase /7 \ transferase |, 1l

i pyrophosphate

=—> | Ubiquinone

(ddksiak and Golab, 2003)
B 1-3 - 3-Hydroxy-3-methylglutaryl CoOA (HMG-CoA)XE & fix i /5

Fig. 1-3. 3-Hydroxy-3-methylglutaryl CoA (HMG-CoAgductase pathway.



(z) %5 B4 § (GABA)

y-%=3L 7 F& (y-amino butyric acid, GABA)E_? g4 & & sidrd| et 5@ E
R HiE* S B4 —GABAA 2 GABAg - GABAA X fjcts € 3 4c R
ety B+ QR PP RAMET = FRAWA S TR SRR Z Tk
s ’J'Wa\ w52 F e %% (catecholamine) e i g £ 2% o B 1T+ - GABAg X Tl
FER] € el S aEd o R B RS i E 10 7 '}%*{ (> 1999)- GABA &_
d L-glutamate (L-Glu) %5 decarboxylationi®* @ = o & & 7 £ % 3 & B ¥ &
e L ¢ ’T v 0.203% =fME £ o ¥ e Bd 42E 200 mmHg s = 180
mmHg T - p & Gunze = 7 11 MonascusIFO 4520 & 7 = Fli B4 A7 24

K, e T e MB 4,03 A5 GABA £ & 0.025-0.1%2 & (Ft > 1999)-

(1) By

491 ¢ # monascorubrinz rubropunctatin& j i CO iy 4 &z
AEH S FL A 27 5k Men g (@ammoniemia) f 7 iy AR T fE e B ot b
Yasukawa % * (1994) *t £ R aq# = F % ¢ # 7 > 5 12-o-tetradecanoyl
phorbol-13-acetate (TPA)S F¢ £ 3 # & % & (inflammatory) 3k % & 4] #

monascorubringr 4] *8 % v 4 (Yasukaweet al., 1999 -

(+) " i T
1988 # 3. v P I I £ F At @ ”T dv 0.2-0.3% i= $3s & bl s o)
PN o pETE M 23-33% A - )l FEZ Sahn BE W ERETE T 19-29% 7

EH G oA FiE- HAITEL (27 > 1988)-

(=) & & A

pLAMLAL A Dy Sb o B DEN S EAML A RIUIEA ) A



HmEEmd 24 (1995) # R MEH (Monascus) @ awr § FHR R A 2

PRARRGE AR LA HEHI FTER AL o

(~) #§ i # 7 -Dimerumic acid

‘o fenFiE i 4 3t 1999 E 44 Aniya £ 4 410 Aniya £ A - b
M4y N B g L 4 ch A 5 dimerumic acid Dimerumic acid &% - =k
WP I H 5 - % R siderophore # FE' § F R MIed o B fF (e
(Aniya et al., 1999)° f ik & PF 7 5 5 $ it i ‘% a,0-diphenyl$-picrylhydrazyl
(DPPH) p o s e 4 » ¥R M B F  (active oxygen species)irdz ¥ £ 3+
(superoxide anion, ) % & ¥ p 4 3 (hydroxyl radical, - OH) (Aniyat al., 2000)-
Dimerumic acid £ 7 $t#uw & it g & 3F%KY 74 24 hp d A o Taira ¥ 4 *> 2002
#3# 9 dimerumic acidendg 4]0 % 2 £ & 20-200uM  BE T Frd] R BT
#4857 NADPH (reduced nicotinamide adenine dinucleotide) F&™" i if 7 *; B g
§ v (Fe*-dependent lipid peroxidatiorLPO)- Dimerumic acid ¥ % -OH- O
ferryl-Mb - peroxyl radicasle? #t LPO enpri|it* » H ¢ k- BT+ 455 L4 2

~ £ % i % nitroxide radical (Tairat al, 2002)-

(1) E4aryippez & 3

Juzlova % + (1996b) K = % B chy P BB FIME § A2 L shhrg v
Fichrh iy o g PR B AT CraCos 3 541" GC-MS FEin > @ H ¢ A 39 67
kP 22 fi4rfrradppe (¢ 7 iso 2 anteiso)s 14 & ¥ % fi (monoenoic

acid) ~ 2 f&- fpk (dienoic acid) 2 1 f& o-= & i f& (o-linolenic acid)-

OEZ TR

1999 # ~ & K 1) i PR kA E ] 9 B UE ] 0 B2 pwt gy
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Rtk g i B HEEP YL e Henj F@8H0 4 0 REFFERY &

BT iR > TGEERA S R B o A F 4 R 3 RB ICE 0 B
RpE s R FMGF 5RO YRR (aspartate, Aspy4E BT 4eif Py
g PSR E o SERGE g B FPE S (FE 0 1999) &
3 g 7% F 1 Monascus purpureus NTU 803 2 2 2 =492 5 4p 2% (Wang

et al., 2006)-

(L -) w5
N % &iE ¢ 7 Monascussp & Aspergillussp. % 40 thifiF > 2 ¢ 3
16 5§ i erdng it a4 > L Rp AREFETFH G R o FRE Y M
anka ¥ # 4¢ glutathione-s-transferasé aspartate aminotransferagefs » *% i< i
F &R 51 4c2 7Fp G 0 By PR G (Aniyaet al., 1999)0 7§ #7 3 dp i
0.2~0.8 geic ek & TA H A SR EAME F A+ > BRHT 0 F T T HEK
B 0% R AL L A, W e LA L 2 sFis < (hepatomegaly)dz B (Li et

al., 1998)-

(+2) e s &
& 1999 # - Havel 5w 3 4f 4 @ 45 i = g ¢ #7 7 9 monacolin K = 4 {7

& ¢ lovastatinfp e > e i 99 7 3 B # g 0 sk i A o B B fgenti s
Parc e vb — dp e statin $g & { 4F o

¥ 3% % 3¢ (bone morphogenetic proteins, BMPg)i2 4f ¥ 7B 427 3%
% Rz & 14 (osteogenic differentiationyn€ £ & ¢ (Sakou, 1998) 1993 &
Wang % % %7 3 4p 41 & 35 % -9 -2 (bone morphogenetic protein-2, BMP-2) i
% i iz w2 (multipotential stem cell line)> i+ % #g: # % (osteoblast-like

cells)e Mundy * & & 4 :#¥ 4 N A BMP-2 A Fl LR 23 it &4 > R

11



#® 30,000 % it 5o fsHE AR G ostatin it 53 & - 123 H 4 BMP-2 A 7
1% I (Mundyet al, 1999)-

TER G )’%:}ﬁ A statin 82 5 2 w7 U M gk R 0 IV B
¥ imrecng 4 & F e F e enh i (Rogersetal., 2000) - L% statin # % 47
eh % szt (pleiotropic effecty - fim® F % ¢ - statin 2g % $ & MC3T3-E1 ‘m*z
Pw o iRaE BMP-2 g I 8% i3 F e ek i (Maedaet al., 2004)-Li (2003)
24 g ip 1 lovastatin -] Bl e B B e v ;‘g:} Fri4] PPARy2 % 7g¥5imve
Gk F) 0 fe P RGE Chfal/Runx2 % i % fmoe chd — A F) 0 ko FlFed o 7 4 &
(adipogenio % fgcH fwre o 1L gk o

2006 # - Gutierrez % A 4 11 > - 12 3+ ehx B o 1LE A FURE g
Z_lovastatin 58 5% FHRLEAEREARZ T RAE > FRILY o< &
PRAET P RESOERS PR AEE HE 9 lovastatin sk {4F > 2 {877 & in

vitro ¥ @ 3)4p F ehi & (Gutierrezet al., 2006)-

=~ Jrjﬁé‘"& .'/E’_:’_IEJj‘glq"

.1 % (Dioscoreaspp.): * L3~ Eif~ L ¥ &% -0 B X E R L E
#2 £ i Yam i B354t (Dioscoreaceae) i j (Dioscorea) % & 2 & 1443 5 4F
o (% 51995) LEAAFBREEENF 2 e 1BE > doli B 5 AT TE

3
FERE AT AT AXHP 2 BAL S AT T HF e A1k 24

¥
—
et
|
e
a>
s
Ed
s
0
F
I
s
_j
it
=i
<

FEL AR AT RELENG P B

AZ B HR2ET o B I LT (JE44; rhizome) F 1k B~ A A

BEE MR ML RIS ST B2 B o U A A

# 4 D. batatas # D. bulbifera vt E & ERP F4 k2 kY - THE A
b

FOARBAMET AR TEY T EY L9

#%n{,mwhaa o2 o T2 E & KR ARRFE G > B E

12



PP AEARZ - F (FIF > 1995; F1F - 1999; ¥/% > 2000a)-

(-) LELG
LELSGIRR RAP RSP AZ TR Y 16 R LS BFE N BN E 2L
c R HEL AL R ACE 650/ HY G 60 BT HGF A HKA G R
A LR ARG NN P S EWERILN - FBEE A B2 RS
BEEMS T (%% 1994; £1% > 1999; FAO, 1999) 45 1999 i m & & B

&@%(H@)ﬁﬁﬁp~’£ﬁ?1%8ﬁ¢&%ﬁm%1133ﬂ@\f i

ARHL 30x10 ¥ ARAFH FAAGEINH FEMEL FH oA LY &G
AR AZEL B2 PRE RS > LRSS T2~ (FAO, 1999)-

FRLEL R REE G 152 4 B £ FO5 500 21 A A

B0 S Ak AR LA BRI AR RS 2 T R

BB LA G LE PG B BAE S TENA L 4 RE

(35 » 2001)-

(=) LEfmE

LgEd LR A F AR B RAK ZSRBIFRA K RN
SRR VAR E2 A A LB PR 22 EFHESF 9T 650
AEEBAE R 2504 () F 1999 HY X 60 A s o H Pk
24 A4 % D, alata L., D. esculenta (Lour.) Burk., D. rotundata (L.) Poir., D.
cayenensisLam. % D. bulbiferal. % (%% - 2000c)-

L#E2 BEEREARL S > AR ET L IHRLEZ B LES (%
%2001y sk 1 Z & £ D, alata~D. alatavar. purpurea~D. esculenta~D. bulbifera-
D. rotundata ~ D. cayenensis % » H i THATH P o T FA] S 24~ A
S ERBAF L FLET AL EY A A RE 0 RN
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PRELEFITELE TG LE A LR TR R EEE £
# 3= D. pseudojaponica ~ D. batatas ~ D. doryophora ~ D. japonica % » H 3 T 3.43
Ft o d ¥ EERAw TR B R BT S R
?“ﬂl’w@@%%’éiﬁ@’@%¥@$’&ﬁ¢% AKLZE (D
pseudojaponica) ~ 1 .11 % (D. batatas) ~ 12 % 1% (D. doryophora) % -

cAEY L2 LERFE SR T A2 A (F1%-2000cy 1.+ Ex fiw & (D.

alata) > = & 4 f’}lr%ﬁ;}ﬂ/’a\fﬁﬁx%i‘ IS IRUE SR - - S
AFM o2 REX LT E (D batatas) B A < B G AR 0 A H T LA 0.
3. LEXFP ALE (D japonica) 0 RAP A o AT LA TR

.,

2 def-F o4 ixEX % w & (D alatal. var. purpurea) 4433 3t LY 3% e
5. 2% L& figvE v & (D. doryophora) » mA 3 s #E5FL 52 B -3 - 6.
A 1 #Z (D.pseudojaponica) @ i & 3t 5 A IR F o
AFZ LELREEE G 1582 4 R LT RFRALHES 0 B Y
B RkERER S > T AL NT 24 (FI¥ > 2000c):
1= % p &g
(1) L2 5 B1 % (Discoreaalatal.)
ERe IR EVRS BTSRRI L0
(2) L2 5 B2 5. (Discoreaalatal.)
Er Rk R R HTY B AL
(3) *~ - &% (Discoreaalatal.)
Er ER G EV RS BLEHR AR AL
(4) ~m=- &% (Discoreaalatal.)
EReHEEREPRS BT R FAALD R
(5) ~ = &% (Discoreaalatal.)

TR R ERRS REY B RbA G
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(6) * WL &, (Discoreaalatal.)
FEECHE R EYRA R EERA LS o

(7) = 1% ,% (Discoreaalatal.)

'

] g‘mﬁgﬂ)\— ’ :ﬁ—’;‘ﬁi—'\ ’ iﬁ“g“m—g\*lq} ’ %&A;ﬁ ,i o

B

2. FlEs p &
(1) + r£i& L %% (Discorea batata Dence)

ETR o E YR AT mE T i E

ERLKR > PR o B E iAo thld f oo
(3) =% & & (Discorea doryyophora Hance)

FEMR - F YR AEmE T kA

28

4) ' EE2¥ R (i 3 %) (Discorea batata Dence)
TRERHREV R AT wEA 48 f oo

(5) # % & % (Discoreajaponica Thunb)

(1) % % % % % % (DiscoreaalataL. Var purpurea (Roxb.) M. Pouch.)

FEeEER Eheo s REES  F T B KEd b

N

(2) = =% & (DiscoreaalatalL. varpurpurea (Roxb.) M. Pouch.)

oz
Y

R SRR iR 2 RgR o F o REY L
@) #

=3

£ 4= % % (Discoreaalata L. varpurpurea (Roxb.) M. Pouch.)

bt

e ik Eins 2 Ffhd o F1 0 HEY o

() LEL L
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LEHRE - B RESETFEFEF FFFa 5 7L R (Pall and Chen,
1988): — #xm Z ke 7 & & 65-7T7% Mk K ikiz € 75-84% e 3-v & 6-8% 2
Bodegdas 1.2-1.8% = & i» & 2.8-3.8% 2. & (Wanasundera and Ravindran,
1994; Wang and Lo, 1998): ## 7 & L5 & 5 > Ha b 7§ € { K8 A

=

FARAGNLE NAFKEFELF SRS FASYE A FTRR

?@

(http://www.doh.gov.tw/FoodAnalysis/ingredients.ptm- | 5. #7@# L % 3 -k

7

ek

85
65%~80% #. & ) 5 65~140Kcabtfe3-v z £ 95 1.7~48s5 sz £95%

0.1~025 > -kt &F 7 £95% 14.0~29.15 -

Sl LEIR o P REREF AN - g T0% 11 o Fd iR
AR H o ¥ 10% 14 b o g sRl A 0.5% T (F1E 0 2000)0 LB L A G 5

GHURETEEFAAR S T - % B9~ Mgt a R (p 0 2001)°

LBEL T T R LY R E Y P E R R RRY A7 A EASC
E~BiB 28 (P)- 4% (Ca): 49 (K) 4% (M)~ 4 (S) £+ Ficicd =4 4
(Fe)~ 4 (Zn)~ &~ (Rb)~ 4L (Sr)> st B 2 3% % 7k = & > § & "2 (choline)~
FkE % (allantoin)~ pF v (% AL124F & 7 pF 0 glycoproteins) &ki% F (mucin)
W 4 ff % (diastase) % = § it fi¥ % (polyphenol oxidase) % iF & ¥ fie &
(diosgeniny 75 F ~ % f& 7 v 2 uf 1t xR 54 (Bl 01995; 1 % - 1999;
4 > 2000; lbrahim, 1994; Wanasundera and Ravindran,4;199monigho and

Ikenebomeh, 2000)

(B) L8z gk ien
1AK% i

AT FIp ML EL G H 4 & F Bifidobacterium~ Lactobacilli » i > 5 ¥ F
Clostridium perfringens g%t > v :c% 5 % p 4 (microflora) i 3% & 5 % i 1

: (% 22001)c 2 % 44 & Balb/c 28 25% & 50% 2 A FFE =&

kS

K

i > LB e R EAEZ  (leucine aminopeptidase) i f#fi%
16
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(lipase) * B *+4+pe (fiber-free) se» ¥ W o B2 2253 > YB3 58
A LEe- B (202001 FFATHER LETH TSN T FRL
HAcH g E trypsin GEdE o A5 T g 0 T ARG 2k Apin (F o
2003)° ML A4 FR > LERFHFFH T RS ETE RSP 357 ey
ixf. (short chain fatty acid, SCFAX & » :cd 2% %k (Mm% > 2003)- [ & A &

S L EFRRS A BB VB ERRE DB REZFTHERH PN
FroXVRI Y AREAEROZE O BFHCETEE LTY ERES
BRE Fehac? ML pH B8 X T F MR E (B-glucuronidase)s At

# %% (Mucinase) 2 i 12 (M 4k > 2004) ¥ 5 # 3 5; R e Lt ik
g% LELE > 61% T HEEWF ~ T4% H AP § ~ 22% s P T (48 - 2002)-

BB AIRE ENT T > AHEATET LET IS KT TR SE
ToARdig v o PR 2 & TS ATSIAn2 s B M i M) e i s g

Tl Fokp e a s HEALRE T RAREREFRE (3% 0 1994)-

2. P a N H R LR

R Rl 0 LEE G HATEF AR T e dp 2 i (1%
2000dy i & M 4 3 ¥ fRsfe 5 R E FICSEAME LSRN i ¢ R LA MR A e ek L
EAad (M 2001 ®p e P LERIPET PAERMBLAED T EY
CIRLEIHETRR T M w4 AL Al H ) B if e
A8 190G 7 & ~IgA iR A A 0 T RGEVRmE R A o REE R R e
AR AN A ME LA Y E G AEBETY > FEFRIFE P
% g ek i (B 2001; AL % > 2002a; > 2002); i B AR S BET 5 4o
o RE v dm Pz frlmPe ge % (cytokine) sh A 4 > Gl4ofE g3k 7~ F]+ (tumor necross
factor> TNF-o) (Choi and Hwang, 2002) 4k & -] & 7 7% L &5 stz 5kl

GiE 4 GH AT R 4 0 X GE FFU 196 A se (B0 2002)
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3. B FFiF 1 ik ke

L2 BB EERFT UL ? 44 4Pk (dehydroepiandrosterone,

DHEA) ¢hg > IR & L ey 7 H4cs ¥ DHEA £ %5 p 4P~ 85mg >
DHEA 73 % & ¥ k&t 100.3% o' = F ¥ 7 P A" Mo i F 157 34 3
HDL k& ~ " M P Z 4 o %> S E PR LA o FLfal

(Araghiniknamet al., 1996)-

4. Fr| R ore

f8 vt 3#% % B> p Dioscorea coiletti var. hypoglaucads 4 &t = f8 ¢ 2. B
¥ 8 % (steroidal saponins)t & # : dioscin 2 prosapogenin A dioscin %
gracillin > & ¥ K562 & m?z th5 w2 3 (27 (Hu et al., 1996); 4 Dioscorea

panthaica *7# 2. 2 fAiT R4 & % dioscoresides Cir dioscoresides Dit

A375- 1929 imiz th L 5 Pz & 1o ¥ R IR E 2B M % (Donget al., 2001)-

LEY BB opA S W AR A G wirdlFE (B 0 1998); rqtEk EE EE 2 - L
HF R AT Rtttk K562 £y 24 [ BETS 0 Mg ke £ R 4
(#>2003) L% % p& (=150 mg/kg) ¥ B16 2. ¢ % Bic JRio} B Fdrdrek o

voud £4E (150mg/kg ) ¥ B4 (AL E > 2002b)-

5. aaLMHiEgEi s par

Lot 7 2 diosgenine FIH AR AT R T BRS 0 A ARIL S TR G MR
Z0EW o AL e E Finf o Tl mt LEDRERMR > 2R
Hpd Fiof 57 % (EE > 2001); FNALHER 0 L BEES LR LE
Pk Ep X 203248 (¥ 390 9gR)29 s HuF? ek (Estrone)
DHEA ~ #3% % & ¢ (sex hormone-binding globulin, SHBGk & & ¥ + = » Jk
e rpgcE A Btd 16o-hydroxyestroneft 1V B R F TR M 0 A7 L BT A A M

B d st hiipiEg ) e SHBG EAZ SRS A F L AN KL EHEL
18



b B R TR R T E (480 2002)0

Diosgenin & % if € % 4~ # # 5 4 & A "3 it (dehydroepiandrosterone,
DHEA) > s 2 P ik ~ERROFRE F 0SSP T > UBE P AR E P
(Araghiniknamet al., 1996) L -k f) i %] BUE &7 H 4o 5 7P i fORPE R >

B seltgek (v (Huetal., 1996)-

L I O P-T e
Dioscorea sylvatica #. % 2. 4 ¥ B4 2 5 E. coli /&4 ; D ioscorea dregeana
¥ k14 7 (Pseudomonas aeruginosa) £ #ipiafE o g % B 470t ok 2 ethyl acetate

FP 45 R 4EE 1L (Aderiyeet al., 1996)-

7. iz v iE®

ALY AHERY AL ERE D Ao AN 2y Tk
Mo fF CEER A LT ERMPME CRF L i Ty LR e
FEAc ¥ it f= (superoxide dismutase, SOPjf f= (catalase, CAT) #5724 *Kif
% it px (glutathione peroxidase, GSH-BX} w3 it & FRle 4282 2 C-E~H % -
A S MR S E e B I3 g CRiET M (F%E 2001,
F1% 5 1999)c 4 AT HD 0 LE KBS LM F L iEr (% > 1994)
BN %% AR LB 2 T PR iy DPPH B d fhiv 4~ 56 Tade— it
P B R R Pl g AL A G e B g LR (G 0 2003); M
EARBFR LE2Z L SFRP NS BT e PRy
A AR S (FRE > 2001)e @ 4 @ # (Discorea batatas) I Pz
dioscorin 2 # -k & 355 3 i 5t 4 (Houetal., 2001; %] - 2002); ¥ # » L

LT CpAEN 7 a2 E CECER CERBEC S 5T



Ak ~ dioscorin % ghi~ % 5 fE4iF A (1% 0 2000b) T AR E kR AR de L
WL B HFF 4 5% ELE (% 0 2003; i 0 2003)> fe AL ik 00 &

’kl(‘& #5"#4\2_1_»»].1 ’ l?rdlg, P:}’m;ﬁ ity I“i’_ﬁ:\'/a\ ’ rT‘!—,ElP«}"mgi v 4 (%@’2003)"

@ st 12 Dioscorea dumetorum * s fop 0 AFEF & F otk (Undie
and Akubue, 1986) & 7 fia - fe e - 2 & < Bl{rd + > F F L BT > wipdl
EF el Ac g e fE e H e IR BP AV RIS B IR M, F PR
Proi & brethion Wistar <+ e B2 B o LESHALY Bk 11 Y 2 BBH i EE
Ol R MR AE o L A S AEY § P B eniTR o lwu & (1990) 5 D.
dumetorum #. & ¢ & g 1 2 5 *% & 40 dihydrodioscorine alkaloidumentorin £

dioscoretine% » ¥ & 5 5 ~ ¢ 3 Pk 2 W e Z At o

UL B RS A S B TR BT e B0 i E N R TR R 0 e T
a frv ﬂfr':\. ;ﬁrﬂ_u_ ‘f%/%ﬁi é{:’]é&ﬁ %»%g_nﬁ rd]ﬁ%f‘-"g 2+ R qﬁ? F'J}'f'mj» g2

Wavs KEEEm L R (3 % 0 2002)

" BRIT

doLE LR L BT R e AT b2 dioscorin R o F e dE R 3 pE
(angiotensin-converting enzyme)#]#| (Hsuet al., 2002); %8 ¢t 3253 3 » % L &
< 5 G Frdla B olcdg Rk @R ps (angiotensin-converting enzyme) # 3 0 B P R
RIBET o EAkp #1280 BES LEL NRLKER (29kgBW.)#FH 28 % >

TR B o5 EEREE Z e ' 1L (1 0 2003)

20



NS SERINEE- B2 35 W UESE S LR E R e S S
LB LA AR T KR SR BT o - A TP Y 8~37%
LEARKE 0 A LB 4URE F B A B 35.63% APRCGTHEE C FE o H S
AR RB OE AR 78 (1R 1999) 0 L E T ks 7 B & A ROE 3T
ERELCREATLRR PR R EHNE IR AP BEEELE T §E
g TA R S0 #E S A A R R F (Baghurstet al., 1996; Shukla, 1995)
" ¢ W ETEIAR LY 2 BRH b g 0 SR M ¢ R SRR % F 2 £ (Jenkinset al.,
1983): sxf wm FoUpMk c FEEL DL HLEL G F e B L EAF LB DR
P it B BLERHASOEARGEHERY P - AT AR AT Y FR
P HAR Y LEFLIFLEBFZATHT 2 25 E £ 5 monacolin K # 2
TR AR S ATEETTERAL S 5 2% monacolin K § & iz L &
BT ] LB rReE L T B RF (i o gtk o F L E R
LERGSHL FALEFLAFTHEE AL e 1 REEF DR A o (Ejechi and

Souzey, 1999; Omonigho and Ikenebomeh, 2000; Matrale, 2000)-

T s ARE AL B E RBP4 (FrcaiEd $ - 20090 hitp://Orz.tw/164G7)
(=) ##echi X

CREE 4 206HF R E AT A S ER BE R TH oA RAE E o F R
et AT A (cortical)r F A RH G HF G wmre s FIHRHERS
A fz b Tas®pE , (compact bong; ¥ gzenp K RIE TR E 0 F 3R
(trabeculan » ¥ /| ¥4 & Bl 5 "2 % w2 | (osteoblast)fr " & # w2z |
(osteoclas} > # s Sk > Fltx fLE TamE , (spongy bone- #2535 80
% ¥ BERAFTH > R P EFRE AR R AT EBRE o 7 4
Foobletqat 5§ 507G s 0 AR RIE G 9 2006 LA HE

AREST b
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(=) F Az

d A WE hd G RS o TR RN S R FERTIZFE A AL
BRI AP LR AR A T AG G Ao HARHHERT > & £ NG 250 0
A R AT 2 N X 3% A T g ARATRU R B 5 AL A R
R B oL RE EREFREANTFDRTF] ;X d L F PR LT S
Floe e e A RO 0 F TR G A 2 R AT AT AR Y A ne s
gg%%i%gmiig,gﬁ@a%ﬁ%’m#%ii%%ﬁﬁﬁ’*ﬂ%%ﬁ

4
Aoy

¥ 3+ (femoral neck fracture) = H %74] 4 &2 # i dmeniz § - BRI F e iR o
FRAOIAT AL FWTHEBT - FRFNL e 1 F AT frmee > FAF
¢ 4 9596 £ R Fv 0¥ 595 2L R d-v HH A Reehd b F 4 (mineralization
RER A wmel k3 gt e Bt e fet w2 B BT Y AR G PRER
BB mER s it fog P
P Aechwmree 7 2 L3 * wr (osteoblas) ~ # inPz (osteocyte)fr sk ¥ iw e

(osteoclasi = fa-# ¢ 2 ¥ w2l & 279k v (collagen)f-2 & (ground

substancey 2 ;=% » 11 Z f F 43042 F G F it (bone mineralizatione # @ §
@ ¥ e ikt B F (bone matrix) & B0 & ks M A F 8 F wre o - A F AL

P dme g R Hp 2% E (organelles R0 W E R 2 M
(mitochondria) fv% # = %8 (Gorgi apparatuy 34 7 pLg o g mrz e+ ~ 5 4% »
P E G B:]M*"fmp | %8 (lysosome > %ot Hig 7 R it iv* fod faw foai 4 4p

B Hwmwe W YR £ R MPERCE VR w2 B R

En

g~ 874 e R e fefs ek £ (hydroxyapatite) T 4 iz o

PTHRAEGH LS LS 2 EY > - EAdrd Bt writ TR AR A d

P87 o FERPEF AL EF O RFREFERE RTARRT
MR AR E R IF %ﬁ'ff]ﬁg@iﬁ‘r‘;ﬁ% (bone loss)m g%t o i F A &

oAl R gHE P Ly F R EF 245 (epiphyses)e ¥ i (diaphyses

W& b A2 i AR 23 & 0 BRI BHL o SRS T AL

PR
~

o fpt EdEZ 1S 0 B ARG A o 4 WIFRE e R PF T
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Bl AME A Foa i AR Fag R g R F2 BT
W PR TEET 3540 Rzt ooadE- 2 FFE2 535 (peak bone
mass) > L1 45 k2t AL P AR BEETRYE 5 & FFLofRER
BAavEg o onungsF A o FTRATE REm gl TRl

(osteoporosis

(2) ¥ A HEFRAHAPE

d AR YA R ARG NZET A > B RS AR AR
(remodeling » FI EF R RIE § e A - T % 40 E &7 fEF RRATH S B R
oom B R K RS i o B FRA - G2 BRG  GE A
7020-30% Hd AR BE o FA ST R RED o TR ApEFFRA
Rl FaamBe FMET S RREE A0 pd Femd Spsmri o i
oo hm P hfek B2 F EE ML P RATR A HS LR I 2 3P

=
R
3

¥ A chd ST (turnover) R o Bt R R AR o G SR Gt R E e
FRF ATt FRAEASL R RES 2 o
FAERZTL AR E B F T B Mo LB TN T R BT 5
B A RBTL AR RAKES > Tl ke 80 2 SR X F R
EREH RN T a2 F Find o Ay %30 A FETRRLY
FRAOGHE SRS €& - & A - B AR LA PR R -
FHAAVHBEFERMEF > PHMEAL [T AR 2RI ERR
M (<10mg/dL) pF > € fpc 4o @) P #H:F&r% (parathyroid hormone, PTH3. »
i@ PTH ¥ dl %) o8 - % 1,25 dihydroxy vitamin B 5 = & 4 32 525 4
2. 1,25 dihydroxyvitamin B> k¢ PTH 4= 1,25 dihydroxyvitamin B £ Ir : %
¥ 459 g AHA 7 (hydroxyapatite)shg+  » ) % $ R @ (orthophosphate)
i % = L pifs (pyrophosphate) 2 3z hydroxyapatites# 17 % 2 s £ 4T 4g 5
KPP AT RR o B2 R G AL 44 (bone resorptiony gt 2 3T

g]&e‘gb’#i&#ﬁl,&c’{r@%—h&&m'}fk’w# q\:ﬂ"’%ﬁm,,,}\ = §‘rﬂ,,.}\g
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ERF ol P fATGnE S > £ A S 24T ¢824 o bldo
FARSIEF RSk D L E W ERF e T a5l T ek

() epijck $ 5 Ko hf

2 AT P (bone turnoven)E - AP @ 4R ez 4L4F (Bdt) SR
(&) &9 > ¥ F2 2457 &% e (osteoclast)s i ¥ m*2 (osteoblast)i *
ER T dopt A aFF T2 BRERAE o ARk R A R kgt e
gt T X F AL K T - 25 vk TR b e enia gl o 0§
BRLE > deB] 1-4 177 o

B ts ek 4 £ (postmenopausal estrogen deficiencyd s = % 518
PR BRALR R T bR L EEREET AT pEn ¢ R R
Wk (PTH) % > ¥ ¢ wpjpedar £ 2 PTH R A MR 27 Bl £ D
[1,25-(OHYDs] ik & ¥ 15 » Bt & % 5 i 45 e fuii > o @ 8 %R 4o Bl

1-5 #57
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PTH

Thytoxine +

Dateoporosis

Osteoclasts

v

Calcitonin
Bone

Estrogens

Dsteoprogenitor Androgens destruction

PIH

Oisteoblasts

v

IMechanical Stress
Calcitonin, Vit I
HGH, Calcium

Bone

formation

(> 1999)

B 1-4~ 41 ¥ fmoe 2038 & e 0 5
Fig. 1-4. Hormones that can mediate the metabadisasteocalst and osteoblast.
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Estrogen

deficiency

Eeleasze of Ca
» | Serum PTH ¥

* from bond

e

Serum P 4

|

Serurn 1,25-(0H)Ds I

Bl 15~ spjprd 4 £ $H 8 Tin s

¥

h 4

Intestinal absorption of Ca ¥

(2 + 1999)

> B, K
R

“~

Fig. 1-5. Effects of estrogen deficiency on borsslo

26



IR Rt

o4~ epgcE  (phytoestrogens) dpigrd i P LS cha o H 2
ZePi A EE Lo g E S AR E 8 AR ITH 2 4
grpgcE X (estrogen receptors, ER$) #% (agonistic) & & ~3Ri> i+ (partial
agonistic) & & * &4l (antagonistic)s & ¥ 4p 3 &% » Hig:g &rwp - fidp i o
Pl g ? 3 B-OH Az sRdrerve - Mg &7V B A X B L B
BRSNS RITH LA G Mprd ) (ovarian cycle) # T (estrus) 424
# 24 # (promotion of growth) 4 i+ # (differentiation)~ #3 Bﬁqr.}i @A R
' % (Whitten and Patisau, 2001; Kurzer and Xu, 1997%zM and Adlercreutz,
2000)c ¥ *b 3 g fE rfLepieh A S RURER I § B8~ 018 T A
Fiangig (Borrielloetal., 1985; Rowlandt al., 2000) #cd & H:¢ 7 % 2|47 -

e e e 3 4T # e (Kuiperetal., 1998; 3% % » 2004): 1. ¥ 4% i
BRI Z ALY SR EIRP T B E R 2R RGE
i B A R FERRER AR E S o L7 BB RS R o 2. R A
R RS ARG EL > F R T R AN A Mg R
Ml o 3. HiEpgcE X B (estrogen receptof) MArd fss > FIEHEMIEF o
R VAR U = o LA L A lkﬂz“ﬁf]@ 10 M R e 2 5 o
(- ) fEdepick 2 fBETE KR

P e frafe gk S RV A 2 & 5 v (isoflavones)y A F g (lignans)

% 4 2 % (coumestans) (Kurzer and Xtial., 1997) # ¥ &= 3 # % ® %% &P

FREFMe AT o7& 22 Pd -1 % (Dioscorea spp) + #in 5 ¥ i ¥
PRgcE F 1 & $ F-diosgenin (Higdoret al., 2001; Aradhanet al., 1992): % B 89
ERLELHLEANZERRESLFALAD 2 -
1. 2§ @+ (isoflavone)

i & ¢ 7 genisteindaidzein biochanin A 4= formononetin £ + f (isoflavone)

i & kJREF 2 (Reinliand Block, 1996; Ligginat al., 2000y = &7 73 % & 7 A #
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T BRESESREE T A o) A 0B ERE A F P SRR YL 20-150
mg (Murkieset al., 1998)- & © £ & fit 71 § 245 4B 1-6 “77n (Kurzeret al.,
1997)- Genistein & daidzein s i1eppc%  (Setcheletal., 1999) # @ genistein
LVpck Lo daidzein Ak xom rppe g A LRGP SE T 4 R G
PR E B equol S FIA A B o 4 X B a5 #8  daidzein t genistein
L - OH A& > &4 genisteinds » A ¢ P & Fv “7% B AR B

R LA FFERY ASTEEMIEA LS TR G 4 HL P (Rowlandet

al., 2000)-
JEIEBORE -2 H % (red clover) ™ 2 3 X RefE b Hurkd o Hiw

fa % ¥ fr : genistein~ daidzein- biochanin A {= formononetin- 12 formononetin {-
biochanin A#rz eniE 5 g > @ £ Eplc 2 a7 it WHE 0 gkt &
- R EREEINE R EY L EFTHE USDA-lowa State University Database
on the Isoflavone Content of Food&ip|:#4% < F 44 7+ (http://www.nalusda.gov/
fnic/foodcomp/Data/isoflav/isoflav.htmf) = 100 g sz ‘= v n 7 972 (e E B

+ f¢ £ (formononetin 2 biochanin A) # % ¥ 2155 mg 2+ o
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Isoflavene R, R Rs Ry Ks

Daidzein |51 I OH OH H
Cienistein OH H OH OH 1
Gilycitein H COCH: OH OH H
Daidzin H H O-glucoside OH 1
Genistin OH H O-glucoside OH H
Glycitin H OCH- O-glucoside OH H
Formononetin H H OH OCLL H
Biochanin A OH i OH QCH;, H

(keret al., 1997)
B 165 2¢ BRpenit i3

Fig. 1-6. Chemical structures of the isoflavonasfibin soybeans.
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2. »Fps (Lignan)

Lignan i & &4 KR A gE% ~ 3 S o+ (<> 10pg/g) > lignans z £
B naFain: L R4 £ 1 F 2 o flaxseed (5-600ug/g) (Thamet al.,
1998y # v i Iy fr4+ b (flaxseed oil) & * & 2 I 45 4= (flaxseed rour);‘f]: dr At
¥ ¢ 58 % > ZL fr (sesame)®t 7z ¢ lignans € » <& » ¥ 7z 10 mglg
(Kamal-Eldinet al., 1995)- * T fs chit § 4Bl 1-7 #7775 (Begumet al., 2004)-
Flaxseed lignanj # 4¢3 £ p-hydroxyphenyl propanes ¥ £+ » 1 & ¢ 7
secoisolariciresinol®? matairesinol7: & £ 5% ) fied $ (7% L @ % 5 enterodiol

fr enterolactoned F ¢ & &4+ (Kurzer and Xu, 19979
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HCY C\ﬂi (o] LH.0H
gl o g

TH,0H
L g
O OH
Enterolacione Enterodiol
E=H nondaballad
R =D deutcrated
Meld Med = CHOF
g o |
HO \ Ho™ CH.OF:
ey
e Ohde
k- oH
Matairesinol Secosolancinesinot
[}
a3 :rf :DH O
L+ (8]
Ol HCH, G
Mal
Q0 D’J
Ho HO HO
e OMa
Pirvomesinol Syringaresinal Lariciresinol

(Begetral., 2004)
Bl 1-7~vf5tdd 2 f5fe P AR enit i

Fig. 1-7. Chemical structures of mammalian lignand of the plant lignans.
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3. 34 2% (coumestans)

Coumestansi & %k p 4 # & 4% "> &% 3 F 2 ¥{o% & ¥ -Coumestans
¢ z coumestrol2  4’-methoxycoumestrol i & 5§ fik > 4-® 1-8 (Kurzer and
Xu, 1997)c 3 &1 »d 5P A it &4 ¢ > @5 coumestrol &2

4’-methoxycoumestroli {15+ ¥ /&4 (Murkieset al., 1998)-

4. Diosgenin

LERE G Y hTEme & o SokjEd H4E A chie pERE (aglycone) £ 5
17 E 358 ek (diosgeniny L%z i & EMA A S L FREL H
% (steroid saponinsy. - f& (%% > 2000d)- diosgenin 2 & {22 ¥ % i "2 F g ~

%2 & Hr2 w5 F (dehydroepiandrosterone, DHEA)n P = F A% 57

CHEFEVYREXFMGIE T AT AB{-EL EE (Chen and Wu, 1994)
B A ehds 4+ % (Higdon et al., 2001) 4 41 diosgenin s & § o4~ vpiic & i

M 21992 # Rao % % % (Aradhanaet al., 1992) & °F & 2 K,% e B T bt
diosgenin (20% 40 mg/kg body weight) 15% & » ¥ §i& | &5 ’Jﬁlﬁﬂi £ 0 TR

= diosgenin & #pjc % F 42 o PEjcE  (estrogen)¥r diosgenin Bl w3t Rl 1-9-

32



Coumestan R, R;

Coumestrol OH OH
4’ -methoxycoumestrol OH OCH,4

(Kerzt al., 1997)
B 18- %" 344 2% coumestrolZ 4’-methoxycoumestroks H
Fig. 1-8. The structures of coumestrol and 4’-meylcoumestrol, two estrogenic

coumestans found in alfalfa.
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HO

Estrogen-

B 1-9- ¥t (estrogen)s % i7a H e &k (diosgenin) cit £ i3

Fig. 1-9. The chemical structures of estrogen aosigenin.
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(=) e oppri 2 4 2o
1. { ##Je8 (menopausal symptoms)

%5 (menopausey T & AAp b~ Bufs - =0 P AR > wt2 wAEL R
= (prmenopause) it 2 {8 fi & 51 (postmenopause)is g is iR o & A
FRIRPLARE > SRYE TR T RLEES AL D DRAER
A # 0w = (hot flush)- «w J& (palpitation): % R (insomnia) & :* (night sweats)
* Fargt (osteoporosis) ts i Xﬁ'ﬁ (vagina atrophy) - Fe B fe & & 7% f6 e AT 1 %
BB IR HOR R e B

B3 F T A B YRS P iRk ¥ 9ok (Hanetal,
2002; van de Weijer and Barentsen, 2002; Upnehlg., 2000; Washburet al., 1999;
Albertazzi et al., 1998; Murkieset al., 1995)- p &%+ (5-10 %) tp ¥+ % % ~ |+
(70-80 %) A& 4 { E# ki i dEfe PP ¥ 487 F BB
B (Adlercreutzet al., 1992) L % 443t { & %k 082 58> 2001 # Komesaroff %
FHXPTLEZTPF AR 3B B fHip el Jie b HReal
% % £ (Komesaroffet al., 2001)-

Lmr g #m (Wilcoxetal., 1990) %+ iz g+ & X 45 s.eng B4 iF -
FA R 10 nhe ™ o k6% 53 25 suchdi e ad & > & 5 8
A FRT R BRG U HSIEE w R WA o ¥ b > 1995 & BairdE 4 &
ToF XA RS 165mg R § Ak s e i IR G 4 v S (Bairdetal.,
1995)c i EAp M SF T BT > F B EFEM L w2 { E WS E p &P 40 g T
# (flaxseed) #45 2 B 7 » 24 = (oral estrogen-progesterone 0.625 migk
F ¥ s s piceni® Sk (Lemayet al., 2002)- 2005 & Hidalgo & + %+ 40
F b imigisdEL 2w % (red clover)df “u &l 80 mg/day F % 3 B oo
B FAEARR S SR FRETE R AR VPR KBRS M

i e § &g i (Hidalgoet al., 2005)-
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2. w4 ¢ A (Cardiovascular disease)

2005 & Wu % A % &2 LEHF b & 54

23 =B+ > $390 g
(Brii— % 2B ehi &4F) FHREF 29 2 > BEIZFFLEAREFEN 2
Fl7g FdBF (T fE i @ ¢ isoprostanept dig b > LDL Gt Egehak CUPT § 1
2z w4 (Lag time) & ¥ 4£ & > & ;7 E1 (Estrone} E2 (Estradiol) - SHBG (sex
hormone-binding globulink & 3% & & 3§ 4x » &or L B 4P 3t B S04~ 2 ik
4 7 (Wuet al., 2005)-

1999 # > £ ® Food and Drug Administratiogt ! # = & * 25 5.+ & F-v
i s F RN e S o Anderson ® B R < B v B g M & B
oo & X TP 47 4 B v 0 V% MAEERE 9% LDL-"EF A 13%

¥ 3% HDL-*2#ps 4 + = 4% % (Andersoret al., 1995)-
= A F

3. 5“7 (Breast cancer)

PR E AL G 8 0E A RS T 0 A Bld 7 e f&%F 0 cytochrome P45Q%
22 - F A% 2 BARCE Y4z 3 0974 4 a0 2-hydroxyestrone (2-OHEL)
AV R AN, ARFME V- PEY 16 BARTZESNZF A 240
160-hydroxyestrone (I6OHEL) ¢ &opird X B &> 2 RN i 2 2 R
Relho = F R FORE AL ERMA F B TRR A R 144 1 (Kabatet al., 1997

Bp s S$HBLEHEL ST PR FH 805k (hormone replacement
therapy, HRT) # <4 % 114 mg® 5 fr » - B 7 (S F M€ iR ¥ & Rptrz
160-OHEL ik & F "% M« 4 (§ > 2000)- 1999 # Haggans® + %7 i 518
w4 & 2 010 g & FrdF 0 F TR FR ik vegcE Nty 2-OHEL 2 2-OHEL 2
160-OHEL vt &) 5 A £ i 5 B % > Flkik ¥ 160-OHEL kB @ R

% (Hagganst al., 1999)-

F_&

LS G A LEYPRES (B X2 A2 C A G4F) K RS
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Ao R 29 X 0 B R RRMERE AR RE R - N e ]
160-OHEL k& ™ '8 » Mom L BT H B rpid e BF o FURpF L g Ry T

7o e p w2 P (Wuetal., 2005; 48 > 2002)-

(3) # Fir%tye (osteoporosis)
¥ e koE > - AP pFS AR Tiia g o blde D itk (estrogen)ix

T I g s B - ’9;]1% (parathyroid hormoneps ;& ~ 24 2 D ik
7 A& (0 1997) % Fanflp AR~ L& h &Pk (menopausal
symptoms)z. - - 4 i Fl i g F iv* (bone resorption}E g 0 @ i F % (bone
formation) 4p ¥+ + 7 &_& ¥ 3k - FiE#H 22 estrogen receptr Ffo4 #w 2 ot d
PR A o VERBEY A RE oL g oo @ R0 TS S foF g T

2 FE e s A 4 A S ok o 3 ¢ FB Mt d A e
F KmE % ¥ (Anonymous, 1997; Castelo-Braneal., 1999)-

Wetime P AP Y P 7 genistein® #r4]/| &L F w2 (osteoclast)?
= 2 H 4 ¥ F ;= (Gao and Yamaguchi, 1999; Yamaguchi and Gao, 1998a
Yamaguchi and Gao, 1998byaidzein % Osteoblastic MC3T3-EL1 cells 7z 7 !
3 #¢ 2 genistein 2  »z (Sugimoto and Yamaguchi, 2000): %4> osteoclast-like
2 & dgmre 4 S gy ¢ 3 R genistein (10-5 M)E 4 {- estradiol (10-8 M)4a I+
prgl ¥ Fin A che sk feakit fr L T F A2 - B P it & genistein CAMP3L 5L @
vE4p B (Gao and Yamaguchi, 1999)

F1* pCT (microcomputed tomography scanninfy) DEXA (dual energy
x-ray absorptiometry)p| = ¥ 5 % o FR LD K,% VER R R 0 AN
# v genistein (0.7 mg/day): estradiol (0.Jug/day) 2-4:k % » $#% % ¥ 5y 3 ®
# 2% (Kabatet al., 1997)- 2 “,$ PEA M LA B R 2 RS X B Y

GNCERE S o il F e ¥ v at g B4 % (Zambellet al., 2003; Nishina
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and Freedland, 1990; llimaat al., 1993)- #7 3 % . genisteinsg 7 # 5 ik 2 s 41

é'jgvﬂ #b L w2 (osteoclast)sis 4 0 @ tartrate-resistant acid phosphatage
fEog > (Ishimi et al.,, 1999) - Higdon * * ¢ 3 45 & » # DHEA
(dehydroepiandrosterone)diosgenin % ¥¢igr# i ¥ & ﬂﬁﬂi%]ﬁ e TCPL 43> ¥ &
N2 Rl R 0 33 28 R i) RgRi G BT R ir A g ALY

B4 B X Fanflp ¥ (Higdonetal.,, 2001)-

Al e aF 7

2AGE RE R AR 2 SR 4 ki

o]

(Ling et al., 1996; Leu and Coopetal., 1996). & % %+ B G {4~ 75 90mg £
TEre* B2 He 24 % 5 BEX é“‘ ¥ %4 7 £ (bone mineral content, BMC)

&% f % & (bone mineral density, BMD}® & & 3« (Potteret al., 1998)- { & #/

P
Ay

4~ & % %4 7 80.4mgaglycone? § fitens & kv 40g & & Fv 06 B IS

4%

A F B I bER T R ok B (Alekeletal., 2000y Hsu % % ¥4
BEdmk s X 150 mgREp 06 B EF TRALALERREEFLE
EfRE VR FRARRENS £ e %% (Hsuetal, 2001) p #5 K fI*
EZ P EFP S L EYFESE A RY B R A 61.8mgfr 37.8 Mg i 4 &
e 10 &t i*uffw’% ¢ A R it ik (pyridinoline £z deoxypyridinoline) 7
A ¥ ' i (Uesugiet al., 2002; Yamorkt al., 2002)- & = {15 4 s 5 2 %7 {
£ 9y~ B (54 mg/day) 2 8 1 #E 0 g A w Yl L S 4

# (alkaline phosphatasé? osteocalcin)3 * = 1R % (Morabitoet al., 2002)-
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B S adeL o S ;F;}] TR Lk iy 0 of FF}EI ot g
W A4 F L ek gk 0 e Z AP 2 (hot flush)s «w £ (palpitation)~ % &

(insomnia) % /# (night sweats)# 7 #:%¢ (osteoporosis)4ig % %5 (vagina atrophy)
£ P R BORRAT R SR B ROR R S R F 2 F R
ERE 2N R RERE AR IH b IrnT o ¥ F (RTINS
i B A A AR St s L TR o bt R R EmET
1 RF 500 Mo ERAFAFITUM A € G E kN AR o Fp
ﬁﬁém%ﬁﬁﬁo

249 ¢ #r 7 ¢ monacolin K =~ {c# & lovastatiniz 3 2 F > * 2 f7° 7
FH s AR g s A @ B Py ek vt - B statin 4 2 P { 4F o Statin #F
B2 v UL kR (T U B g 4 N F_RaE A F e s
o AR RS gl R g B R R A P ESRS Rk
B A E 0 lovastatin?c ¥k { 4F > 2 {877 A invitro ¥ F 3 p R kS o

LERE 3 PR OTMmAEL o SokfR3 A opepEt (aglycone) i A
¥ 478 { ek (diosgenin)y L %2 3 & FEM LS 0 L FMRBFE
= (steroid saponinsy. - f& - diosgenin 2_ 4 22 % 47 VP E FAE ~ 5 E 2 & Ff

2 @ Bg47 § (dehydroepiandrosterone, DHEA): p & Ffgsga % ¢ ZF 7 * Lk &

FEBEAEF A FTHARETHELESE (Chenand Wet al., 1994). v 4 e
% Sdp 1 diosgenin ehgr B § B A SRR A @ LT H RS SRR SoAp HEAT

SRR EELAE SRR EE R TR RS E SR i SR
LE SR AR F R AR A BT LR AR T 2

L%
BRI SREDT AL §ARCRETA R S TSI IRERR

o4
“
ey

oo E L RIS S i o R L R R T R
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—

i R o BRI L EL § R B A S iR RE s e
BRBEPAEASOERFEE R AP F AAR ALY TR S Behe
MEARI Y LETLALEREATET 2 2 RF £ monacolinkK 2 2 £ & 5 12

ERF FAFEETETERL N5 BF monacolinK 7 £ shio fg L #F R+ & ik
PO B iRk > T b LERAE ST Sk E R T RAES 3 T

Flt o LB TRASRE - BEFAY I

AR RN 7R RS R B AR B A R 3 A E
L FE L E S 2 A B R RE Il s uA s 2 B R RF T
gL o A & B 41 micro-CT (microcomputed tomography scanninig)
DEXA (dual energy x-ray absorptiometry} & ¥ % Fensgic » &% TR A A 2 g1t
o R 8- P BRI R RS 0 uCT RIE o VR P es s BF
YRR AR o PRI Y R TR e ik 0 R ALY

BLg R L AR E e T R 0 Bl 221 AT L He e e
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Study onMonascus-fermented dioscorea in ovariectomized
rat model of postmenopausal osteoporosis

-

Establishing ovariectomized ) ‘ Fermenting red mold dioscorea
rat model of postmenopausal osteoporosi

-

{ Analyzing citrinin and phytoestrogens of samples WifALC J

@iding feeding dosage and groupin@@
Monitering bone condition with micro-CT
{ Mesuring body weight and food intake amoufitand DEXA

-

{ Animals sacrificed }

|
l I

Serum (biomarker)|| micro-CT: bio-imaging Histopathological
ALP bone volume fraction (BV/TV) connectivity densi@g¢nn.D examination
osteocalcin trabecular number (Th.N) trabecular thickness (Th.Th) I?ver
trabecular separation (Th.Sp) kidney

B 2-1- A7 = 2w

Fig. 2-1. The scheme and flow chart of this study
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3% Hitg

-~ AR BR
(- ) #F& A
TG 2R E
Monascus purpureus NTU 568 ‘= #gFthd A7 5 3 f (&£ #5] > S 2 £

B R B 25-35C 2 B > k3t PDA A A -

() Bd e

1 Akimsr i

Potato dextrose agar (PDA)

Potato dextrose broth 24 ¢

Agar 159

Distilled water 1000 mL
pH 5.1

2. /3 % A& (Hennerberg medium)

Glucose 100 g
Peptone 10g
KNO3 29
NH4H,PO, 29
MgSGO: - 7TH,0 05¢g
CaCb 0.1¢
Distilled water 1000 mL
pH 6.0
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ZCRE

(—) Al £ApMK A

1. % k934 (ultrapure water system) (Millipore Co., MolsheiRtance)

2. R 3= T 1 % 45 (orbital incubator shaker) (Model 717, Hotech Q@ipei,
Taiwan)

3. # A% (45 (Kansin Co., Taipei, Taiwan)

4. %% (autoclave) (Model SS-320, Tomy Co., Tokyo, Japan)

5. pH meter (Model 6071, Jenco Co., San Diego, T3A)
6. &<« (Himac CR-21, Hitachi Co., Tokyo, Japan)

(=) F»2 SdTia MK A

1. 423 A%< Z E (ultrasonic cleaner) (Model 690D, Crest Co., N\SA))

2. HPLC % +7 §1i# (SCL-10Avp, Shimadzu Co., Tokyo, Japan)

3. HPLC £ & - #& ¢ £ 7| # #| ¥ (photodiode array detector) (SPD-M10Avp,
Shimadzu Co., Tokyo, Japan)

4. HPLC % sk i ;p| ® (fluorescence detector) (FL-1, Rainin Co., Wobivia, USA)

5.HPLC Gg % 17 ¢ = (Cigcolumn): Luna Gg(2) column (Phenomenex, 150 x 4.6

mm |.D.; 5um particle size) equipped with a 2 cm LC-18 guasthimin (Supelco,
Bellefonte, PA, USA)

6. -kizEEH (Water bath) (Model DB, Deng Yng Co., Taipei, Taivy

7. 32754 (Model PRO 200, PRO Scientific Inc., Oxford, CTSA)

() P BARRITARM KA

1. Microcomputed tomographyCT) (GE eXplore Vista DR PET/CT scanner, GE Co.,
Fairfield, CT, USA)

2. Microcomputed tomographyuCT) (SkyScan 1076, SKYSCAN, Kontich, Belgium)

3. Norland ¥ % & i P % (DEXA, Dual-Energy X-ray Absorptiometer, XR-26;
Norland, Fort Atkinson, WI, USA)
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Citrinin, diosgenin, daidzein, genistein, fomoaetin, secoisolariciresinok & &

=39 A Sigma = & (St. Louis, MO, USAY

(=) %4
Yeast extract, peptone, PDA broth, bacto-a¢fart-p Difco = @ (Franklin

Lakes, NJ, USA)

(

) BpES AT L EER

v

T FEEAEEIER
(-) BAZB#

-l S ik % %Y Potato Dextrose Agar (PDA) % 3 5 % 4> 5 4 1x1
cm = ]2 FH o #1760 mL ffFR % &2 500 mL Hinton flask# > »¢
30C ~ 110 rpmR 55 % 4 48 | 1¥ « BRAT LR FR ¢ UL LR 02

SRb - R-SUl-RE R A N

(=) AExRL
1. B4 4

AT FEB AR A AL LEF

2. AEBALHIE R (FF - 1970)

FEPE s & AR 500 @0 Fikts Rk 68 [ pF o * 4 ok iE o BACHF
2 b g T G > B (121C > 20~25 min)e £ & 7 -k100 mLe &7 % -
FHEF (121C > 20 min)» &304 fris e a4 5 - A FRE > AEAT Y (5%)°
TSI o BT E AT

¥R IR BREETYFLL B 30C EEHY O RALATE Y R
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RN

7
~

FoX et RRERRA AP SEEAT R S e PARRAR
o L B R R R BRTE > g xﬁ'—:}f‘fiﬂ]ﬂxﬁxi S E

PR ECR FlefREsd RA S ARATY Lok o p - SRR S REH
o AFRAABAAY A FI AT R AR 5 R RFEIRAAL
FWERK A RF RS L AF ORI o HPE P 2 LYERD R
WEEKY 30mine ZE % HE Rk 30 mine FoK s AL g g gE R
s r 30C g far & -

Bt Ak pEEE R PRALIE KA REMETEE FE e

R A

Fooimok o MAEIEHL Ak REFRT YF oL BN EFK
¢ 20 Fi4h o

S

TER iRk AARLUEESEE KA RRTREHULBE U A

v

SRk ckEE 120mL AR 12hrde— = 0 Hdez =0 BIRRITH S 2K
AEA4 R TR RREBRE S SRR M e 8 10 ) e
o oo

T R SRR D RF RS TSR PN 0% (45C 0 24 hr)y 2
BB A AR E A
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. BR2FR
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U AR I el R A

45



I ~ Monacolin K~ monascin ankaflavinc-~ citrinin & & 4 ¥pgc % 4~ 45 > 5%
(= ) Monacolin K~ monascin- ankaflavinc £ citrinin 4 47 = ;% (Leeet al., 2006)
1. Monacolin K~ monascin- ankaflavinc £ citrinin z_ % 2~

& FP~ 0590 4 » 5mLethanob »t 70°C -kig @ 4c# 0.5 hrig {7 ¥ B>
2 045 um g U iE Jp (6 € 7R 2k AP K 15 (high performance liquid
chromatography, HPLC)= 47 -
2. Monacolin K~ monascin- ankaflavinc £ citrinin z_ jp] &_

2 HPLC p]z_ monacolin K- monascin- ankaflavinc £2 citrinin 2. 2 & » I

MHARRE LGP E A J R AP L2 RFRA - HPLC 2 4k 17 ik 2 4

I o

Column Luna g (2) column (Phenomenex, 150 x 4.6 mm |.D.;
5 um particle size) equipped with a 2 cm LC-18 guard
column (Phenomenex, Torrance, CA, USA)
A solvent: acetonitrile : triflouracetate (1000:0.5
B solvent: water : triflouracetate (1000:0.5)

Mobile phase Gradient elution:
A/B (51/49): 29 min
A/B (80/20): 29.1-53 min
A/B (51/49): 53.1-60 min

Flow rate 1 mL/min

UV detection 238 nm

Fluorescence detection Excitatiop, = 330 nm

Emissidg,ax = 500 nm
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(=) fEfeppaz #4723 30
1. £ ¥ @ %8 (isoflavone) (Linet al., 2005)

o & ﬁ (Lilian et al., 2007) 7 »+ .4, & ¢ jp| 41 3 daidzein, genisteinz
formononetin ¢ = & £ § @t #4715 ¥ ¥ % > #& ¥ % daidzein, genisteinz
formononetin #p] 7 82 4 47 o
(1) Daidzein, genisteir® formononetinz_ % B~

&P~ 0.05 g> 4 » 1 mL 80% methanol 42 5 & 2 30 min 43t 60°C
kip ¢ Ae e (7 B 1 15000 x g4 15 A 4B Bk iR 0 1 0.45um gt

WBikis o &7 HPLC A4

(2) Daidzein, genisteird  formononetin z_ ip| &_
2 HPLC ip| z_ daidzein, genisteirtg formononetinz_ 7z # » ¥ 4 %12 daidzein,
genistein 2 formononetinz &% =@ (T & F AR > d B E RPN LE REFE
B o HPLC z_ & iTif it 4o & 577 !
Column Luna i@ (2) column (Phenomenex, 150 x 4.6
mm |.D.; Sum particle size) equipped with a 2
cm LC-18 guard column (Phenomenex,
Torrance, CA, USA)
A solvent: 0.1% acetic acid, pH 3.4
B solvent: 0.1% acetic acid:acetonitrile = 1:4
Mobile phase Gradient elution:
A/B (85/15) - A/B (55/45): 0-35 min

A/B (0/100) - A/B (85/15): 30.1-38 min,

Flow rate 1 mL/min
Temperature K0/
UV detection 240 nm
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2. ~F =4 (lignin) (Avulaet al., 2005)
L &% (Lilian et al., 2007) % * L % ¢ jp|d1 2 secoisolariciresinol* 48 +
AT et R 0 & % secoisolariciresinoli HPLC A 4 -
(1) Secoisolariciresinok_ % B~
B- 500 mg stk 5 T fR ¢ A A R 20 A4 & F 1 3300 xg i E A
o 15 g i HBERZ S B i b s 0 T A KD MA 10 mL

-ﬂg" 5mLEi’§§7ﬁ?’ Ui /W’ff'lfz v Fx fs 1Y 045}/Lm /ﬁan—?—‘gﬁf”ﬁ/‘/f&°

(2) Secoisolariciresinok_ ip| =_

2 HPLC ip] Z_ secoisolariciresinolz. 7z # » ¥ 4 %] 12 secoisolariciresinolz.

EEEGTHEERER > dRERUPN L LEFER - HPLC 2 3 (Fif 2407 £

S

Column Luna & (2) column (Phenomenex, 150 x 4.6
mm |.D.; 5um particle size) equipped with a 2
cm LC-18 guard column (Phenomenex,
Torrance, CA, USA)

A solvent: water
B solvent: acetonitrile
C solvent: reagent alcohol

Mobile phase Gradient elution:
50A/30B/20C: 0-15 min
50A/30B/20C to 20A/40B/40C: 15.1-25 min

Flow rate 1 mL/min

UV detection 215 nm
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3. Eiga e (diosgenin) (Tayloet al., 2000)
(1) Diosgenin z_ % B~

B~ 10 it B> FIFRA (28 x 100 mmy *x » & < 5B~ 4% (Soxhlet
extracton » r 150 mL? fg*+ 85°C T jnE B~ 10 o) P E B R R RHED 9T 0

ser 2N FREE (72 700 B A @A RBA) 03 80°C ¢ iwin 2 [ L3 80

°C ¥ 30 » 4 ﬁli—iﬁlﬁﬁ%’mf@ﬁ% 20 mL & % e Fda e s
oz LBz FEB2Z ek o 50mLkikz & FE S ,}mﬁé “,%Jl e Iz

g ppE s 3 5mb &fs2 0.45um Mg i g T HPLC & 47 o

(2) Diosgenin z_ ip] Z_

. HPLC | %_ diosgeninz_ z € - i ™ diosgenin z_ & # 5. 4] (7L & 45 §

RodHERUPN L2 REER - HPLC 2 4k (TiE 2407 £ 9557 ¢

Column Luna & (2) column (Phenomenex, 150 x 4.6
mm |.D.; S5Sum particle size) equipped with a 2
cm LC-18 guard column (Phenomenex,
Torrance, CA, USA)

A solvent: acetonitrile/water= 95/5 (v/v)
Mobile phase Isocratic elution:

A solvent: 0-25 min

Flow rate 1 mL/min

UV detection 203 nm

49



NS CNER RS A g ok SEE T
(=) FeB 2 0%

AP LR L BLPA P HELR G U P (BIOLASCO
Taiwan CO., Ltd.)2. Sprague-Dawley&- s ¥t~ B 72 & > N Fdd o 4% PFiT
FIAn ¥R R 60% 0 8 B -4t 25+ 2C kR 5 9:00~21:002 12 ] pF ke

ERIIFI B FERRE - GFFEREERG X RFLE o ok (BFS

K) P E 2 R R ARG R R

(=) #&df ’}*Eéﬁia,ﬁ,}i?Ti

1 HPLC RIZ & L E2 g L&Y spipek s 7 £ 0 o SR Y
TR ERE R TSI E 7 £ % kA (isoflavone)y ¢ 7 daidzein, genistein

A

% formononetin;~ & f= % (lignin) > ¢ Z secoisolariciresinol& 7 & fe A&
(diosgenin)-

HPLC Bl diind %87 » L B2 RLEY 2 ZRIMF - ATPHES
>

»2 @& (750 mg/kg/day) (Chee al., 2008) & 2-1)> % = % i»
PR E ey »oi £ (Aradhanat al., 1992) & 2-2) -

o

B diosgenin &

Pipeis 2B 24 2 g2 g oeHE S s 80 mg/kglday+ = ik
454~ (soy concentrate)z 7 34.8% £ % fir (isoflavone) (Picheriet al., 2001) * 7
ARGy REmMp s 82 22 RF Mm% E (Soy Isoflavone, VSC Leader
Source Products Co., Vancouver, BC, Canada) 40% £ ¥ fit » 22 4 5 7% 244

(aglycone) 2. genistien¥ daidzein-
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Table 2-1. Deciding the feeding dosage by the gffecdosage of dioscorea.

1X 2X
Feeding dosage of dioscorea 750 1500
(mg/kg/day)
Feeding dosage of red mold dioscor&¥5 750
( mg/kg/day )
Diosgenin content (mg) 0.146 0.291
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% 2-2~ Rz diosgeninj > & % 114k & | &

Table 2-2. Deciding the feeding dosage by the &ffedosage of diosgenin.

1X 2X
Feeding dosage of diosgenin 20 40
(mg/kg/day) (effective
dosage)
Feeding dosage of dioscorea 29.4 58.8
(g/kg/day )
Feeding dosage of red mold dioscorea  14.7 29.4
(g/kg/day )
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(Z) F®y 208
ﬁﬁﬁ%i4:ﬁ%%’@F%iﬁﬁh%wiiﬁ“ﬁ%¢%ﬁﬁﬁm%
A epgeh i 475 % 0 i h ¥ g et RA LD B 3R R
Q)ﬁkfﬁiﬂi' oA E LSS L LE- &R (I dioscorea 1X) I izl #F -
2#HE (LRMDIX)~ I gL Z- 2#F (I.RMD 2X) % Il (55 4% <
diosgenin £ spigck Eieng R E A~ 5 Il LE- & E (Il dioscorea 1X) Il.
gL 2HE (ILRMDIX) Il =g l# - 24 E (1. RMD 2X) s £ 4c ¢ 4%
G- sl gl (OVX) 48 R F 2 tipdle (ISO) 2 & £ jivke
(sham) £:*+4 = (B 3-1)> * e~ & » 3o WEgH L e > BF 2THHE + 4
- RoOARGERF L ik o
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Sprague-Dawley female rats (12 wk old)

A 4

Ovariectomized

Sham

OVX

A 4

ISO

\ 4

A 4

] . Dioscorea 1X
l. According to | |

the effective
dosage of
dioscorea

A 4

I. RMD 1X

A 4

A 4

. RMD 2X

A 4

[l. Dioscorea 1X

II. According to
the effective
dosage of red

mold dioscorea

A 4

II. RMD 1X

A 4

Il. RMD 2X

A 4

B 3-1-F&Hdpr ol

Fig. 3-1. Experimental animal grouping
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A B 12 & A g (TR L R 3 9P £ giF o d4-+ 81 sodium pentobarbital

(50 mg/kg) *Lvpit BiE (FRRES 0 5 20 A 41 0 27 F

4

R\ FEIR2_ £ i o £ jiF
AR L ERERERE T E (AT I T LM
ME L) LR E A

PR (T LR S R e T L R RN g A sk R
MG E NELAFNRD BenfJHES IR F > e 1Y TR

R g7 R B E A RRIF o PAA R A RIBH 0 218 B
o B l- b e BRI AT s F AR Lok
$oREop T o Rl o A R L R Al 0 SRR e
PREARP e ENGrANBFREFRAFZRT LYY 2 EBMT S RE
Wk B A F SRR R o k2 % B RE S RBE T
WS E - A TTARGA D F AR

BOLINGE 7 E S 2 40T L R BRI o ) # A KSR
AR S ST LT SRR ATl S I R R
TR R G KA R - RIFPELS ARSI A
BRI Ik FE R T - Rl PR o BFA R R RS S

LA A E e R BN G R R R 2 A A Y

,
.
\:%'j\

F RS ¢ R Mk R 4 SRR § ek e k2 4 BE

BEBBRLEET > SR - X TP RED A EE

(7) @B WA
RN SLE L PLELEIRRGRE REBFE P ERSE (95

I

E

50 g/(kg body- d) » & 5 41 L Z ~ A gL B2 B AR ehe AL B o B Ak R 2

“r&”ﬁ

ERLESZREMm (RAkRE) Y Dant b2 E £ A #H 4 (Purina



Lab Rodent Diet 5001, PMI, Richmond, IN, USA& 3¢ it Jixk> (dextrinized corn
starch, ICN Biochemicals Co., Costa Mesa, CA, U(Sj%\)én £ 5 13.2%) 1 * 8
¥R o G Gl F 0 PR 0 R ABRARR AR 8 MR TR
Wrte S4B > L AF i S R AR EFLRERETEORS S &

AL X hed 2-3 #for o
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o 2-3~ &gl

Table 2-3. Feed ingredient in each group

Group Feed ingredient

Sham 100% Purina Lab Rodent Diet 5001
OovX 100% Purina Lab Rodent Diet 5001
ISO 0.06% isoflavone

|. dioscorea 1X
. RMD 1X
. RMD 2X

[l. dioscorea 1X

II. RMD 1X

Il. RMD 2X

2% dioscorea
1% red mold rice
2% red mold rice

65% dioscorea
32% red mold rice

65% red mold rice
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(=) FF®mAR2ZBA
1. Microcomputed tomographuCT)

£41* isoflurane (5%)#45'%#’”@%;?}%-%; » % 3% micro-CT £+ » £41* &
B2 ME Y R ME G h 2 Lk A R Y- B F R ERY 2 3%
isoflurane 4+ &> 4= i f5 4k i o Micro-CT & stz 247 & 5 60 um (40 kV, 300pA,
16 number of shocks)# 45 FF 5 20 4 48 > 2 {64 * k siz2 A 45 dc8d > @ ¥
B R TR G AR B Y BRI LR E R A%
paraformaldehyde 48 B4 & 75% Fpf @ &7 i 0 2 {8 MR 247 R (9 um)
2. uCT 2744 - RIS B2 F ) fRendicp &2 4 0 R o

vfE45 & 60 pm 2 micro-CT Bl = &) 2. 2 i » i&—- 4 1 * Photolmpact X3

PRI HBE R 20 ¢ s I IMAGED 3£ 56 4 6 kB

Eh A bl o0 § G AT G g R o R AT R

2. Norland # % & 1 p| % (DEXA, Dual-Energy X-ray Absorptiometer)

TR = 0 #-~ &2 osodium pentobarbital (50 mg/kgi vEid st iE 7 AR
oo BBl s PR ERFR 2 B A AT A - T R
3% ¥ 782 4 % R > | ® %% 2 bone mineral density (BMDjglcn?) & % %

BER2 (5 MR BET TR

\u}

RILLAI* £ A i £ it

3
S
fa
—n'L

\_.
e
=k
=
4.‘_
wa

Tz £ (bone mineral content, BML ~ & ## (area) f{

#E 4 BMD & #HmA T EF 0.62%-1.3%

(=) TR B 2 FRORIL Bk
1. & F 4k 4+ (sacrifice) i
6 12 [ @id- § PRELEREEE cmTE RErR o R gz

T"Z’IJ\;}F}]I{_ °

N

o jE

®OEM PR § 0 BT GERGE T AT et M PR R



IHF T R HEIE R NS T e L AT -7 o RERERRER S
TR R R R S SRR
u@ﬁﬁi+@%ﬁ(ﬁﬂﬁﬁ@ﬁ%%i?%T@%Wigi%ﬁ£$°%ﬁ
o pHIIRSETIRERL O 2030 B > HERH L F P BER LR
o Abepupt L ZEHFE B PR R SR 1 1750 x g de 15
min> P2 g i F 4 %~ eppendorf tube »t -20°C 4 ik B4 kg 0 BPEA

j -

3. FEHRILY AR
B4kt 0 B2k e (1. dioscorea 1X 1. RMD 1X~ . RMD 2X - Il. dioscorea
1X + Il RMD 1X ~ Il. RMD 2X) » % ér i & (OVX) ~ & f741% (ISO) * i £ ji

(sham) 2 3 E (F5 > TH) BFn8 8~ 47 2 e Spi0 e -

() i d A it 4g 4% (biomarker) 2 P 2

LSl A S O SRS & L SR ) SR
1. N-MID Osteocalcin

¥ 4¢ % (osteocalcin)z # AF Y AL R 2RI 5 - H L - AHF R
oMyt s B 2R A4 F K i TR d w L PRl
+ o 243§ 5 5800daltons v d = B y-% 3k 8 =f: A B (bone-GLA-protein,
BGP) aa » Faes 2 pF > F472d B F wre flid I k> y-5 A BIRE AT L &
fhad 3 K a§ie s 38843 Dyenfligee $F4T 30 B F im0 kpd
Al g EaF AT gnTaR? > A R FEFOERVRE - BT
& =~dptk e

TR F R Ak 4o SR P G Rl R AR 4% (amino acids 1-49) 4

< % E N-MID % £ (amino acids 1-43) e #4F % % ¢ % 43 & 44 Br=fp i
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7 9TH > N-MID 2 fogrdp AR 0 B 1% 0 8RR N R Y F 4R
& > N-MID Osteocalcin® 5 * k£ 5 # #45% N-MID ¥ &2 5% kit
2. ¥ & 4eipips (bone alkaline phosphatase, bone-ALP)

Bone alkaline phosphatase (bone-ALR)- fap% 3-v (tetrameric glycoprotein)
F1#* corboxy-terminal glycan-phosphatidyl-inosital aoctti % * % fmrz 5+ > & 5
S R R S U RS TR IR LR -3 I
Z2 3 F R e s w9 o IR %"pgﬁ N pgi,_)?;ﬁ‘{ N r?;,f;;_z‘ N T }|JH;"F4¥L—»,J\ s @ A
FAR-FAALFHUER o &F FAHELTE* P 5 bone-ALP 5d Bifigfiz % iv* @
B RBERY o 9T bone-ALP ¥ 12 i G BT Y 2 4 itk 7R
o RSk i o TR F APEERE o #OY K Fai g dup A a5 o B
Feagindivr 8 5 A EFFRA72 38384 0% 240 - {|
bone-ALP Rl F & L ie# » e KA HRA 2 2R o

ALP ih=t 5 7 v a0 AN e E R TR o R AL R R~ F Rk Seeh
P 7 ¢ 2 % > 4 Paget's diseases| ¥ ;w:’w&s‘; LR S fé‘n’i:}}% ~ gk i ¥ 37
feEMidgge | %2 5 &2 ALP Bty €3 P RS o pt 2 Fl g ol 42
2L @K e nE R AT ER o TR A 3Re F %‘rﬁf;i}ﬁﬁ » & ‘F"’sﬁ‘i
WiRER A FIHPM R B L o pbr i “,$ i A IR e ALP T

A kT E R ;Ff:v‘ bone-ALP z_ 7 * Kit -
R (e

"/ SPSS itz H 3 % A 45 (one-way ANOVA) & (7 st AL » £ 1

Duncan’s Multiple Range Teste & & i £ 44 #2-p<0.05 27 & 5 BgF L R o
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FET BRats

- ~ Citrinin ~ Monacolin K~ monascin ankaflavinc £ & 4 ¥pigc % 2. 4 47
(-) =L ZED citrinin 7 £2 447

4 4-1 % citrinin &% 52 HPLC » 7% % > £ {345 citrinin 2 % £ 4 %
(B 4-1)> 1% p B2 RN 2L EHR S citrinin Gk R > A 472 £4F % 4
Gl % 4.32 ppms 4.53 ppm~ 5.03 ppm: Tk R L 4.63 ppm & 4-2)- B 4-2 ;
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% 4-1-~ Citrinin &% &2 HPLC A~ 7% %

Table 4-1. The HPLC analyzing results of citrintarglard

Concentration Retention time Area
(ppm) (min)
Standard 1 10 9.377 848561
Standard 2 5 9.717 346694
Standard 3 2.5 9.947 145887
Standard 4 1.25 9.727 64681
Standard 5 0.625 9.691 15163
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# 42~ =LKk E¢ citrinin 22 HPLC ~ 474 %

Table 4-2. The HPLC analyzing results of citrinmréd mold dioscorea samples

Retention time Area Concentration
(min) (ppm)
Sample 1 9.320 292332 4.32
Sample 2 9.343 309142 4.53
Sample 3 9.350 349520 5.03
T iak R 4.63
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B 4-1- Citrinin 2. HPLC # & & &

Fig. 4-1. Standard curve of citrinin with HPLC
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35

(g) Sample 2_ citrinin k& &
4.53 ppm
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Fig. 4-2. The HPLC chromatogram of citrinin starat different concentrations

(a)-(e). The HPLC chromatogram of red mold diosa@amples (f)-(h).
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(= ) Monacolin K~ monascin %2 ankaflavinc z_ 4 7

B 4-3 7 monacolin K~ monascin 2 ankaflavinc 1% # 527 = .0 2 4% 5.2
HPLC 4 17 % % > £ 1245 monacolin K- monascin2 ankaflavinc 2. # € ¢ % ([
4-4~ B 4-5- B 4-6): f1* pFEE R =L EERE? monacolin K monascin %

ankaflavinc sk & » 2 % 4 4 2 104.8 ppm 369 ppm~ 602.8 ppnr
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|

_ @)
) ankaflavinc
monascin
monacolin K
|
0 20 40 60
minute
(b)
monascin
ankaflavinc
20 4‘0 60

0
minute

B 4-3~(a) B % monacolin Ks monascin 2 ankaflavinc &% &-2. HPLC B -

Fig. 4-3. The HPLC chromatogram of monacolin K, nascin, and ankaflavinc

standards (a). The HPLC chromatogram of the red mlimiscorea sample (b).
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Fig. 4-4. Standard curve of monacolin K with HPLC

70

120

140



Peak area
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Fig. 4-5. Standard curve of monascin with HPLC
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Peak area
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Fig. 4-6. Standard curve of ankaflavinc with HPLC
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(2) LEE QLB AT OpRE AT
1. 2 § 3¢ (isoflavone) 2. & 7.2 %

ALY Sz AR LR PR R R AT (R 4-3) Bl 47
SERESSLEZ Syl Bk g2 HPLC Bl -

Wi HPLC 2 24955 % » LWER QL EY g GRID R 5 Mafippd » LR
BLER L E2 HPLC Bl $ A~ T4 A 42 B4 - fokh > g
daidzein & genistein &% 5.2 Sojzdt =¥ o jiE - RIS TAS LRk
# > 7§52 daidzein & genistein{: 2 5 > L B (B] 4-8) WOt o iR R R

Tk & 7 7 daidzein & genistein Fltdaih L E 2 g L B & B F A0

FrEk e
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4+ 4-3-~ Daidzein, genisteinz formononetin&# &.2. HPLC 4 {78 %

Table 4-3. The HPLC analyzing results of daidzegenistein and formononetin

standards
Concentration Retention time Area
(mM) (min)
daidzein 0.077 6.055 3648447
formononetin 0.026 15.509 1275422
genistein 0.011 9.387 87146244
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Fig. 4-7. The HPLC graph of daidzein, genistein &minononetin standards (a)-(c),
respectively. Combination of the three chromatog(djin The HPLC chromatogram of

dioscorea sample (e). The HPLC graph of red maldatirea sample (f).
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Spectrum at time 9.39 min.
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Fig. 4-8. The HPLC spectrum of genistein, daidzdiascorea sample and red mold

dioscorea sample (a)-(d), respectively.
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2. *Fpaag (lignin) 2 A 455 %
H# %1% secoisolariciresinol f jk & ik 5t HPLC 415 (% 4-4) ¢
SLEZ L E S HPLC A4t % ot 0 1995 HPLC s (W)

4-9)> FRLEZ YL FES 7 5 secoisolariciresinobf tE i vpigcE o
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# 4-4- Secoisolariciresinol# ¢ jk & &% 5.2 HPLC 4 475 %
Table 4-4. The HPLC analyzing results of secoisalasinol standard at different

concentrations.

Concentration (mM)  Retention time (min) Area
Secl 0.085 3.819 1869852
Sec 2 0.17 3.819 3311198
Sec 3 0.34 3.819 5916348
Sec4 0.68 3.819 11788431
Sec 5 1.36 3.808 19522931
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Fig. 4-9. (a) Combination of the five standards'rarhatograms at different
concentrations (a). The HPLC chromatograms of diest sample and red mold

dioscorea sample (b)(c), respectively
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3. Higaped (diosgenin)z. 4~ 47k %

% 4-5 2 4 4-6 & 4 i diosgeninikif 527 - g0 & L E R 5 HPLC 2
A A7 % 0 £ 145 diosgeninz & € & & (B 4-10)> 1 * pdBiE KL FE
& Z L# e diosgenine kAo P L EFR SRk RN R E Y R AP
Bl e ff T BadZis 2Rl e RSB 2L E L EFRE2Z HPLC B
(B 4-11) 5> FRAHLFE S L EHE S diosgeninz F F P R 2ol
AT R0 T F B IR G o s - R R 2 g B LB R R
B2 2R (B 4-12) Sy {2 18 LHLEE LER T Y SRR T OR
e b EmfaH e L EE L ER SRT 77 diosgenine

CRHLERF D EAARFZEFD RS LB 5 1.06 MM~ 1.30 MM~ 1.57 mM>
Tk R s 131 mMs 35 2 R4sk R 6.55 mMe LB e 7o £AF R R A
u % 3.67 mM>2.89 mM:» T35k R L 3.25 mMMe {3t Rk T - Ay &
i L # 2 3 1.36 ® sueh diosgening s L # 7 5 0.68 % 5 diosgenin
LY diosgeningz £ AL EaiZ 2 oo

FlLER S 3 % 7 A (glycoside) 2 EAgE H E 0 FEokiE2 HE Ao
FepEd8 (aglycone) 4 &_ diosgenin: ¥ it L #E S - JPF EEIEALY 0 4eipd HOER

(deglycosylation)z_ i¥* - & @5 % diosgenin & # & °
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# 4-5- Diosgenin 7 fr )k & &% 522 HPLC » {7.% %
Table 4-5. The HPLC analyzing results of diosgestandard at different

concentrations

Concentration (mM) Retention time (min) Area
Dio 1 0.375 18.411 1856767
Dio 2 0.75 18.347 3407372
Dio 3 1.5 18.293 6390034
Dio 4 3 18.336 11614034
Dio 5 6 18.379 20955759
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% 4-6~ =%~ 1 Ek E P diosgeninz HPLC #4758 %
Table 4-6. The HPLC analyzing results of diosgenired mold dioscorea and

dioscorea samples

Retention time Area Concentration
(min) (mM)
RMD1 19.200 4671374 1.06
RMD2 19.392 5578418 1.30
RMD3 19.317 6634825 1.57
Dioscorea 1 19.040 13704983 3.67
Dioscorea 2 19.200 11241099 2.89
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Fig. 4-10. Standard curve of diosgenin with HPLC.
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Fig. 4-11. Five HPLC chromatograms of diosgenimd#ad at different concentrations

are combined (a). The HPLC chromatogram of red rdaldcorea samples (b)-(d). The

HPLC chromatogram of dioscorea samples (€)
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Spectrum at time 18.34 min.
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Fig. 4-12. The HPLC spectrum of diosgenin standeed,mold dioscorea sample, and

dioscorea sample (a)(b) ~ (c), respectively
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Fig. 4-13. The average body weight of ratp*0.05 is significantly different in

comparison with sham)
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Fig. 4-14. The average feed intake of rats
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=~ B ® X srasojcik (dual energy x-ray absorptiometry, DEXA)
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Bl 4-15~ ~ K&k a2 M &% 3 A
Fig. 4-15. The hip joint BMD of rats before feeding

Columns with different superscripts are signifi¢awalifferent (p<0.05)
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Fig. 4-16. The distal femur BMD of rats before feed
Columns with different superscripts are signifidgudifferent (p<0.05)
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Fig. 4-17. The proximal tibia BMD of rats beforestiing

Columns with different superscripts are signifidcaulifferent (p<0.05)
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(a) sham (c) iso

(h) IL. RMD 1X (i) I RMD 2X

=53

278
F A F

e AR d_sn

B 4-18 774 or i3 % B2 R BB G 4RI e (2)-() A % 5 shamr OVX »

ISO- 1. dioscorea 1XI. RMD 1X~I. RMD 2X-1l. dioscorea 1XI1l. RMD 1X-Il. RMD
QRS I B

Fig. 4-18. The cross-section view of the ratknee before ovariectomized. The
cross-section view of the ratknee of sham OVX - ISO - I. dioscorea 1% |. RMD

1X ~ 1. RMD 2X -~ Il. dioscorea 1X Il. RMD 1X -~ Il. RMD 2X (a)-(i), respectively.
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(a) sham (b) OVX (C) 180

() L. RMD 2X

(h) IL. RMD 1X

R 4-19~ % i 4 B2 R B R TR 6 PR o ()-() A H 5
sham~ OVX ~ ISO ~ |. dioscorea 1% I. RMD 1X ~ I. RMD 2X ~ Il. dioscorea 1X II.
RMD 1X ~ Il. RMD 2X 2 3% % g =h &t i3 :h 5827 o & Fjkiw

Fig. 4-19. The longitudinal section view of thesradistal femur and proximal tibia
before ovariectomized. The longitudinal sectionwief the rats distal femur and
proximal tibia of sham OVX - ISO - I. dioscorea 1% I. RMD 1X ~ I. RMD 2X ~ II.

dioscorea 1X Il. RMD 1X ~ Il. RMD 2X (a)-(i), respectively

99



% 4-7~*» K,f “F 3w 2. micro-CT 22 2 &

Table 4-7. Quantification of micro-CT images befoxariectomized

White color fraction of White color fraction of distal

knee (%) femur (%)
sham 29.6 65.8
OvX 26.3 61.7
ISO 29.1 60.3
l. dioscorea 1X 29.7 60.7
. RMD 1X 29.6 67.2
I. RMD 2X 241 62.5
[I. dioscorea 1X 26.9 60.5
II. RMD 1X 28.1 68.3
II. RMD 2X 29.7 60.6
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(a) sham (b) OVX

(f) . RMD 2X

(i) IL. RMD 2X

® 4-20~ *7 1% PERZBYEAERHZBREERE S ¥R (a)-(1) ~ % 5 sham:
OVX~1SO-~I. dioscorea 1X 1. RMD 1X-~I. RMD 2X- 1l. dioscorea 1X II. RMD 1X -

Il. RMD 2X z "% B & & 5 7

Fig. 4-20. The cross-section view of the ralqee after ovariectomized for three
months. The cross-section view of the ralsiee of sham OVX - ISO - |. dioscorea
1X -~ 1. RMD 1X -~ I. RMD 2X - Il. dioscorea 1X Il. RMD 1X ~ Il. RMD 2X (a)-(i),

respectively
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(a) sham (b) OVX

(H L. RMD 2X

(g) II. dioscorea 1X

B 4-217 % PEz R (s A K2Rt el et s i g b R IR (a)-() A
% 5 sham OVX -~ 1SO-|. dioscorea 1% I. RMD 1X~1. RMD 2X~ Il. dioscorea 1X
[I. RMD 1X ~ Il. RMD 2X z_ "4 s 24 22 vk 378 427 o B ke

Fig. 4-21. The longitudinal section view of thestadistal femur and proximal tibia
after ovariectomized for three months. The longitatisection view of the ratsdistal
femur and proximal tibia of shanOVX ~ ISO- I. dioscorea 1% I. RMD 1X ~ . RMD

~ Il. dioscorea 1% Il. RMD 1X -~ Il. RMD 2X (a)-(i), respectively.
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% 48~ ki z B (52 micro-CT ¥ ik 8

Table 4-8. Quantification of micro-CT images afteariectomized for three months

White color fraction of White color fraction of distal

knee (%) femur (%)
sham 70.9 65.6
OvX 53.3 48.6
ISO 48.6 46.6
l. dioscorea 1X 54.5 47
. RMD 1X 50.4 48.9
I. RMD 2X 52.4 50.3
. dioscorea 1X 49 49.7
II. RMD 1X 50.6 47.3
II. RMD 2X 56 47.4
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TR AL L F HE diosgenind & e i T s A gL E R
Btk D E L T AL RSB GLE RS FRAEN G
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(a) sham (b) OVX

(f) L. RMD 2X

(i) I. RMD 2X

Bl 4-22~ &k st fr & i~ 2B aRE s ¥ 7R (a)-(1) % % sham
OVX~1SO-~I. dioscorea 1X 1. RMD 1X-~I. RMD 2X- 1l. dioscorea 1X II. RMD 1X -

Il. RMD 2X z "% B & & 5 7

Fig. 4-22. The cross-section view of the raisee after feeding samples for 4 weeks.
The cross-section view of the ratknee of sham OVX - ISO - I. dioscorea 1X |.

RMD 1X- 1. RMD 2X- 1I. dioscorea 1X Il. RMD 1X - Il. RMD 2X (a)-(i), respectively
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(a) sham

(i) I. RMD 2X

Bl 4-23~ &k & 1 A B2 0 @R e et T g F TR e (a)-() A

5 5 sham OVX -~ 1SO-|. dioscorea 1% I. RMD 1X~1. RMD 2X - Il. dioscorea 1X
[I. RMD 1X ~ Il. RMD 2X z_ "4 s 24 22 vk 378 427 o B ke

Fig. 4-23. The longitudinal section view of thestadistal femur and proximal tibia
after feeding samples for 4 weeks. The longitudsedtion view of the ratsdistal
femur and proximal tibia of shanOVX ~ ISO- I. dioscorea 1% I. RMD 1X ~ I. RMD

X~ 1l. dioscorea 1X 1l. RMD 1X ~ Il. RMD 2X (a)-(i), respectively
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% 4-9- & & w i¥{s 2. micro-CT ¥ 2 &

Table 4-9. Quantification of micro-CT images afieeding for four weeks

White color fraction of White color fraction of distal

knee (%) femur (%)
sham 66.2 67.4
OvX 48.3 47.5
ISO 54.1 52.8
l. dioscorea 1X 55.5 50.1
I. RMD 1X 55.7 51.2
I. RMD 2X 61.3 53.7
. dioscorea 1X 51.2 50.1
Il. RMD 1X 55.1 56.4
II. RMD 2X 62.3 55.5
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(-) * & Mripips (bone alkaline phosphatase, bone-ALP)
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Fig. 4-24. The serum bone alkaline phosphatases(@) activity of rats

Columns with different superscripts are signifi¢aualifferent (p<0.05)
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Fig. 4-25. The serum osteocalcin concentrationsitsf

Columns with different superscripts are signifi¢caulifferent (p<0.05)
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(a) sham (b) OVX . (c) ISO

(d) L. dioscorea 1X (ODLRMD2X

(i) I. RMD 2X

Bl 4-26~ * &z % ¥ i%xzE2. micro-CT 3D 82 ks 47 - (@)-() # % = sham OVX ~
ISO- 1. dioscorea 1XI. RMD 1X~I. RMD 2X-1l. dioscorea 1XIl. RMD 1X~Il. RMD
2X 2 %% %8 micro-CT 3 D # ihs 47

Fig. 4-26. The analyzing results of ratdistal femur with micro-CT 3 D images. The
analyzing results of rats distal femur with micro-CT 3 D images of shar®VX -

ISO-I. dioscorea 1XI. RMD 1X-1. RMD 2X-1l. dioscorea 1XIl. RMD 1X-~Il. RMD

2X (a)-(i), respectively
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Table 4-7. Quantification of trabecular bones

Group BVITV Trabecular Trabecular Trabecular
(%) thickness separation number
(mm) (mm) (1/mm)
sham 34.00£4.71  0.110.0% 0.22+0.04 3.22+0.38
OVX 17.43+8.00  0.11+0.0%" 0.63+0.28 1.57+0.76
ISO 20.82+14.30a 0.12+0.0% 0.56+0.19 1.73+1.08

. dioscorea 1X 16.67+5.78 0.12+0.0f° 0.62+0.18 1.43+0.37

l. RMD 1X 14.53+2.93  0.11+0.0%" 0.64+0.18 1.30+0.23
l. RMD 2X 19.71+5.88  0.11+0.0%" 0.48+0.16 1.77+0.60
IIl. dioscorea 1X  16.90+5.60  0.12+0.0% 0.57+0.18 1.43+0.43
Il. RMD 1X 16.09+7.88  0.11+0.0%° 0.65+0.26 1.46+0.69
Il. RMD 2X 24.27+18.08  0.12+0.02 0.55+0.28 1.99+1.24

Data are presented as means £ SD. Mean valueswilch column with different
superscripts are significantly differeq<Q.05)
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Table 4-8. The liver index in serum

Group ALT (U/L) AST (U/L)
Sham 89.00 £ 27.04 56.50 +35.79
OvX 97.37 £12.69 55.50+ 14.99
ISO 80.50 + 24.80 47.16 +£18.99
l. dioscorea 1X 107.57 £ 39.74 48.42 £ 13.99
I. RMD 1X 95.37 £28.21 45.87 +14.35
I. RMD 2X 87.00+ 16.86 44.87 +13.08
. dioscorea 1X 88.50 + 16.12 41.62 +19.98
IIl. RMD 1X 90.42 + 21.64 40.42 £19.21
II. RMD 2X 80.28 +10.51 3214 +7.17
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Table 4-9. The kidney index in serum

Group BUN (mg/mL) Creatinine (mg/mL)
Sham 15.77 +1.83 0.49 +£0.03

OvX 1541 +1.55 0.49 £ 0.07

ISO 1548 +2.13 0.46 +£0.03

l. dioscorea 1X 1547 £2.51 0.54 +0.05

I. RMD 1X 1451 +2.11 0.52 +0.09

I. RMD 2X 14.60 +1.37 0.49+0.04

. dioscorea 1X 1413 +1.34 0.50 £ 0.05

. RMD 1X 15.00 + 2.97 0.51 +£0.08

[I. RMD 2X 13.31 +1.90 0.55+0.06
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Fig. 4-23. Histopathological findings of kidney ager. The appearance of liver and
kidney (a). Kidney architectures under microscojié W0 X and 400 X (b) (c),
respectively. Liver architectures under microscoftd 40 X and 400 X (d) (e),

respectively. Portal area showed slight fatty cleang
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