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Pueraria lobata Ohwi as an Osteoporosis Therapeutics

Chungsook Kim*, Hyekyung Ha, Hyejin Kim, Je-Hyun Lee' and Kye-Yong Song’
Korea Institute of Oriental Medicine, 'College of Pharmacy, Kyunghee University
“Medical School, ChoongAng University

It is reported that Pueraria Radix contains phytoestrogens whereas flower, and bud of Pueraria lobata Ohwi were
not known. In the present study, we determined the amount of phytoestrogen in each portion of P. lobata Ohwi
and carried out therapeutic effects of osteoporosis. The amounts of genistein, daidzein, and formononetin in
Pueraria Radix (PR), Pueraria Flos (PF), and young Pueraria Folium (PL) were quantitated using a HPLC
system. Proliferation of osteoblast and growth inhibitory effect on osteoclast were measured in order to screen
their effects on osteoporosis. Proliferation of osteoblast-like cells (Saos-2) was analyzed by both MTT methods
and alkaline phosphatase (ALP) assays. Growth inhibitory effect on osteoclast was also detected as Tartrate
resistant acid phosphatase (TRAP) assay. Ovariectomized rat as an in vivo animal model was selected and
administrations of PR were 1 g/kg/day (PR-1) and 5 g/kg/day (PR-5) for 9 weeks, respectively. Trabecular bone
areas (TBAs) of tibia and lumbar were analyzed using histomorphological methods. Results show that PR
contains the highest level of daidzein (10435+ 2143 mg/kg of dried herb) and stimulated ALP activity,
approximately 160 % of the control. Growth inhibitory effect on osteoclast by both PR and daidzein were almost
identical with control although IC, of genistein was 5.81 X 10”7 M. Increases in body weight of OVX rats were
suppressed by administration of PR but wet weights of uterus in PR-5 group were increased (p<0.05). Plasma
ALP and HDL-cholesterol levels were decreased following ages (p<0.01), and LDL-cholesterol level was also
decreased in PR-5 group at 20 weeks of age (p<0.01). TBAs of tibia and lumbar in PR-1 and PR-5§ groups were
higher than those of the control although the values were less than those of the sham group (each p<0.01) In
conclusion, administrations of PR prevented loss of TBAs of tibia and lumbar in OVX rats, while PL. and PF
did not (p<0.01).
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zein, daidzin, genistein, genistin, rutin, quercetin, biochanin
A, formononetin, 20.m6d 79 (Pueraria
Folium)®| -2 kaikasaponin III, daidzin, genistin, rutin,
robinin(0.17~0.35%), nicotiflorin 5°] X UTH®, PR,
PFSt 3 F9) F8risdel BE ALE FHHE oH
T(EE: PLYE A ol PRO Z-&7)ddl ofstd
Bl $E AlePL)e] PR SEAZIGHIZRYT 7P =2
Zoz AZtEH | mebs] PLE oFE&7bsAol B8 Flew
ek

2o 2TAES} HBAE) FgoR T AUH B AF
F7b A&H o2 fAEol HHE FAFAN HA7] A4
S99 F243% AERA T4, =3}, I=EF|E AAY] F
o, 4, 432& H4F T A8l 7H YRleE xIAEst It
FAE g Bl AA F ARG F odo] FUh
g o FoyFEe] fLEgen, FugEe XFAZ NaF
Calcitriol(1,25(0OH),D,), 17B-estradiol(E2), Ipriflavone, Ralox-
ifene, Aminobisphosphonate, SERMs(seletive estrogen recep-
tor modulators) 50| AREH T o} F2E F oY 7EK
AVSS WESRL Q9. 53] A& $=¥21 phytoestro-
gen Estrogen receptor-lER-0) % Estrogen receptor-B
(ER-Pyll thet 3} o] F31 YA o)-8-E (bioavailability)> ¥l
@7 kot At 5 Aol FHo IrheE ARAY E2
o] giAelfEe R Zgg W Qe B8 F W F
1E 5 AE €852 Genisteinolu} Daidzein 59 phy-
toestrogens $-8-3td A717F B-E&F & Sl AdiFoE #
Zgo] He Frhys o B XEAR st B2 d
b AFeltt. SEiviete A o FAE FEoR A
{3t g1 Z4=ZS phytoestrogen©] TR IH-d Zoz &
#HA gl o] 7 F9o g dre glgleng B A
TFolMe #e ZF 599 phytoestrogen®] TS A #otaL
A Frsel s AedTE FdsiATh
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PRZAE 73, TEHS KIOM 99-3-0019) B PFE=, ¥
EWE KIOM 99-3-0021)x AEAZAAM 9892 PL
(KIOM 00-3-0009y &3 AFJT $(H71%E FEF Frd,
20009 5¥ F) AARE AR ARSIRL ARES T
st lo] HEFolt} Zk ek E B8 T EE 74
sul Fu]9] 70% WEES et gl 48K &
g F 5% 54 AFRANA FEFES AU AAE
ABEL ARSI M HCL 100°CelA 24178 2 10 M
NaOHE £33 5 %4 AZS9t AL 2 55 Al
A &4 ulw A E NaFSigma Chem. Co., St Louis,
MO, USA), 1,25(0H),D,(BIOMOL Research Lab., Inc.,
Plymouth Meeting, PA, USA), 17B-estradiol(Aldrich Chem.
Co., Inc., Milwaukee, WI, USA)S A3ttt

HPLCY EFE4ZE aloe-emodin, genistein, daidzein
(Sigma Chem. Co., St. Louis, MO, USA)S A3l om,
formononetine ¥ A7Ro] & A NMR, MSE &
olst Fo AL A T, HPLCE W ¥ Merck Co.,
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Darmstadt, Germany), S|&t&-2 A5F S Ffste] ARSI
32 99 NFES AFE-E AREEIIT

O|AZ2kEe| HPLC &4

ol ATt el HPLC A% F4 2 spectra system P1000
(Thermo Separation Products, Fremont, CA, USA)& AR&-5H3A
3, AHL Luna C18(250X4.60mm, 5 Phenomenex Co.,
Torroance, CA, USAYS ARE-3ISITE o2 5mM NaH,PO,
£ApH 46y WL EFNE: 6 ARESIUL, F5S
1 mL/minZ 260 nmollA] E4%2 24833 3t 2252
& aloe-emoding  AFEEF T ZFbe]  daidzein(0.051~
213.71 pug/mL), genistein(0.056~194.20 ug/mL), 5 formonone-
tin (0.025~5.00 ugmL)e] ¥olAEY izo|& zZHzf UIF H&E
Aol Fo|= wold thEt B]&(peak height ratio)= 43}
g ZAAsITh Alsel SR olaZEhEe] B4
29 YR EFEZ @ pg/mLye] FE HEhEol] =4
14,000 rpm, 4°ColA 1087 A4 & 2 459
045 um= A3 F, 1 q44E HPLCE AT
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Saos-2 MZeo| MESA AH

Saos-2 MEE M EFEFM )N ot ARe-S)
9137, FBS(fetal bovine serum; Life Technologies, Grand
Island, NY, USA)E 10% 73l RPMI 16408 A (Life
Technologies, Grand Island, NY, USAYE ARE3ste 5% CO,,
37°CoA wjkatdeh MEZA AP 96-well platee] 2X
10° cellsiwell®] FEZ AEE £33 HudAdFTAE
(DMSO, Sigma Chmical Co., St Louis, MO, USA)ll &3
3 ABES HEFEE IX10-1X10° mgml7t HES
7}81(DMSO HE5%: 0.05%) wigstact. 72417 & MTT
(3-[4,5-dimethylthiazol-2-y1]-2,5-diphenyltetrazolium  bromide)
g 2% 05myml7t 52 Friste] 487 vkt
AMAE formazan A4S DMSOE &8|AA 550 nme] &%
S E ELISA &4 7](Ceres UV 900C, Bio-tech instrument,
USA)E S48l . A2 718 AlE= PR, PF ¥ PL
9] 70% WS F2EF 77 "AHE AEE ARSI
o} mE 2T ¥ XS, alkaline phosphatase(ALP) -4
2 AE] collagen IS F7MIIE AoRE U4 NaF
(Sigma Chem. Co., St. Louis, MO, USA)¢t 1,25(0H),D,;Z%"
ZEAE] B Frtel 7|EEAR AMEEIRen, a4 &
2z AsAR 9] AM-Ele 17B-estradiol(Aldrich Chem.
Co., Inc., Milwaukee, WI, USAYE A3 ALP €435
AL Saos2 MIZE 99 AFEZ4 A FA3A 72417
Hlks & 475 1% Triton X-1005 7Rt 220 &
Asle] 4°C, 14,000} gollA 2087 Y4lEe] 3 F S
28le] ARESIGTH. Bowers®t McComb®2] WS o] &
ale] 405 nmelM FHE H3kE SA3Th

OREMES| MEZSA x|

dZMEe] LHe Shioi 59 HE®e] w2k ICR AF
Sufol 033, 24, FE)9] IFE UEHTH ATl AH
3l FFMEE 10% FBS T o-MEM HiA|(Life Technol-
ogies, Grand Island, NY, USA)ll #F3to 37°CollA 244 7F
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vt AF el 71ZAMES ST-2 MZ(RIKEN Cell Bank,
Tsukuba, Japan)E 10% FBS & o-MEM©| H-HA1A 24
well platecl] 1X10° cells/well®] FEZ #5381 24A17F ull
Fstr 9o Bl FFAZAXI0° cellswel)S 3713k
647 TE wigsiRnh. AFA I 2HEE ARE FHF
FE 1X107~1X10° mgml7t HEE Fristed 297F ik
AT AHE FBHES] FE ABHE Tartrate-resistant
acid phosphatase(TRAP) 94} kit(Sigma chemical Co., St
Louis, MO, USA)?] W o= st 5 FA9 37) o)t
e IR = tAEe] A2 ZFSATH, Tyrosine kinase
inhibitor¢! genistein®] FFA L] A& AAGke A=
HuEe] §lomaie ojg AZAE F2A & 7
TEFE AMEEF. E3 phytoestrogen®] U< daidzein
o] A4S AN

Type | ECLI3E ZHe| SS4E

SEHEL type 1 IS5 TEEFEY d28E 3F
AR g st ARl Egwe 47 d
(Sprague-Dawley rat: 105, 200~300 gram, 7} & n=10)
E A v F d4AE FEAY. Sham?e YAFES
AT T g LA AGsAT. 154 FENE
AR F 1IFHEE 20579874 9577 PR F5& 1 g/kg/day
(PR-17) T 5 ghkg/day(PR-53)E 1Y 13 AT759 349
on E2ZH ShamtS NBHY AFE A+FY AL
WF HERFLOR IS AEAZE AMSEHE 17B-estradiol
& FoIhs B2 17B-estradiol(l pg/kg/day)yS B75A1 8}
o Zt 22 Fe HA10FR), T A11FH) E 9T
o F05%)0] ABste FARA 2 AISHALE 3
L9k B B 7 AR A, AE 2 85T FA)
S8 A FEE A8l 4% TETY £9
Al IARAANZHY EEEA-2 Coulter counter(Coulter Co.,
Miami, FL, USA)E ©]|&3le] B+, sEF=20, Y+ &
Au) F& s

2o £ 4n xR

Asist ZAt

Ayzlal £497] Airon 200(Crony Instruments, Rome, Italy)
F EAXAFE (Trace Am. Inc., Miami, FL, USA)YS AMg-8}
o 3] ALP, Zw, ZYolEd, U4 A4y, 85 2
24 A4, F ZY2HE, HDL-2¥2HE 2 LDL-Zg &
g ¥EE A3y oper

£

AFEZ HMA(Trabecular bone area; TBA)

A2 7T 2 8FFTE 4% T2 A4 IHF 7,
formic acid WollX 235 Al3g ¥ 70% L2204 100%
Q7L ol EY o2 WA EriES AX Add
(xylen)o.2 AT g2 TejE AWsIAY. wEd £
el F2AE 5umE 3L hematoxyline & eosin H4
< AAEgT B3N AR 3F F 2F9 &Eelx A}
& o483t 2FF(trabecular bone)e| SAAEE 43t
Ary. Zo| 4w Aol 71Z2Wa 2X10° um’ o)A
A E AFT WAL FHEA7(Wild Leitz Co., Wet-
zler, Germany)E ©]-8-3}d AABIATHD.

BAXE

Systat® =28 (SPSS Inc., Chicago, IL, USA)S ©]-§-3}]
NBEE A7 2L ERZH AE JA/EE v
Bonferroni multiple comparison analysisH& ©]-8-3l] P<0.05
olalel RA®E oulglE Aol e AR Aot

2

A2l £& W o|aE2kEe| FHEIEM

ek Wes FEE9 FY&E Hdxol ds] PR
£ 10.32+1.00%, PF 17.28+0.50%, PL-S 16.90+0.11%%t}.
Daidzein, genistein, formononetin ¥ WHEFZEZ I aloe-
emodin®] TE-E A7+ 5828, 825%, 13378 ¥ 21.27%
o] $¢] HPLCE A daidzein?} genistein®] Z&3Hil
(UV 260 nm)= 50 ng/mLe]$1 3, formononetin®] 7& §HA
(UV 260 nm)= 25 ng/mLo 2 FA{E . PR ¥ PRl $
e ol AL WA 713 HPLC Z8ellA
7 %31A3L phytoestrogen®] TS TF AFFAE o83
o A4S 2 (daidzein: Y =-0.165 +3.425X, genistein:
Y =-0.494 + 2.232X, formononetin: Y =0.0099 + 1.480X, Z+
£=099, Y, 260 nm|A 8 F2E, X; %, ng/ml) PR%}
PF 25 daidzein®] o] ThE olAZTTEo] IRt =
rom PRE o] PR FEgHT} oF 108] o)F Hith
(P<0.001, Table 1).

Saos-2 MZEe| MZESA AHE
017} FALRZAN EZQ Saos-29] MEZH A¥AF =F
Mz MEZA 2 848 F/H7E Aes dEF NaF

Table 1. Isoflavone concentrations in 70% Methanol Extract of Pueraria Radix (PR), Pueraria Flos (PF) and young Pueraria Folium

(PL)
Sampl Daidzein (mg/kg) Genistein (mg/kg) Formononetin (mg/kg)
amples
P Free" Total® Total Free Total
PR 303.5+51.7 10436.2+2143.8 30.6+2.7 232.1+83.3 243+1.8 308.9£60.8
PF 21.43+3.50 1002.5 £206.4 ND ND ND
PL ND? ND ND ND ND

YFree: aglycone of each constituent.
ITotal: total content of each constituent.
YND: not detected.
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Fig. 1. Cell proliferatory effect on Saos-2 in the presence of
Pueraria Radix (PR), Pueraria Flos (PF) and young Pueraria
Folium (PL) extracts.
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Fig. 2. Alkaline phosphatase activities on Saos-2 in the presence
of Pueraria Radix (PR), Pueraria Flos (PF) and young
Pueraria Folium (PL) extracts.
ptPR: pretreated Pueraria Radix.

Compdrison to control by Bonferroni multiple adjustment method,
*; P<0.05, ¥* ; P<0.01.

A U9 168% ©1F(1X10* mg/mL), 1,25(0H),D,
A 2] 130~140% o7 (1X10°~1X 10" mg/mL)
08 & AEFAEFAE JepAR Y E2(1X108~1x10™
mg/mL) Ao &g MEzFHFTH= gt PR HHZ5
mg/mL)y> U222 158% Axe AEZFa31E Yeh)d
o, HAEE PR, PF B PL Ao MEFHEH= ¢
AcHFg. 1.
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Z7MFHY. B2E AESAadE gdey ALpy #4&
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Zct. PR A5 mg/mLy> 2] 160% ©1’4 ALPS] &
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A= gt PR HEF(5X107 ¥ 5X107 mg/mL)yS HF72)
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Fig. 3. Cell Growth inhibitory effect of Pueraria Radix (PR)

extracts on osteoclasts.

Comparison to control by Bonferroni multiple adjustment method,
* 1 P<0.05, ** ; P<0.01.

W ALP 49 Z77F Y thFig. 1, Fig 2). PL2 M23F
AEH7t QU5 ALP B Z7r o, AAE % PLS
MEZ2 ax 2 ALP 849 717t f1UthFig. 2).

oiEMZES| MZESA oA
HZAxe] FAAALY A3k Fg 39 vehd npe} 2
o] genistein®] ICE 1.57X10™ mg/mL(5.81X 107 M)O]‘}il

>

daidzein® A EZ2 94 a3zt §9leH, PR FEE82 |
mg/mL~1X10"° mg/mLe] FxZollr FZA L2 /‘ﬂ}%—, =
A ZHgo] kst IC,& 78 7t 8lth

Type | SCISE 2ol SS4d

Aol wsls 7t FHEAA dxzed Bl 23, sham
e 12FHFE ATT7PE ESEALH (p<0.01), B2
PR-5 & 13533 E AEZ717} 39U (p<0.01), PR-1
o UFHEH AT 7 E£3HATHp<0.05). L=
2 JAAZSZMZE)°) shamZRT} dAhEE 15 FRE
AFe S/ F430 UEl e olEg AFel St
E2 =& PR FEE9 Fo2 T3EHATHEF. 4.

Fool 2 ¥ 7t 58 7, A, o, A7, AL, ¥
* 5o A7E A&, 2 FAS F4E dxzwd v
3 A}, A A Ui A7 FAe daeol
13l Tt BE 3 207t gl RoE JE o), A
F9 FAE AT 7 A7k A JERTHEg. 5). A
el shama9] AgHEU GAaHET E2Le A 3

[e}

a9

AFY e (p<0.01), FAHE F B2+ B PRS5STEY AT
o] FAE dizZ B8] 7L p<0.01, p<0.03),

PR-17& Uiz 940 gldvhFg. 5). @XEH7E
o]-g-std Wé? dlrgzy, A¥y £4uE dazE: A
105%) # 49 F8 F0FD)el 4T A, AE X
10° cells/ul)®] 7% dAHZE Aol gz 74+0.1, sham
Z 75%0.1, B2 74%0.1, PR-17+ 7.310.1, PR-5% 7.5+
0193, A8EE & R+ 75101, shamet 7.010.1, E2

T 72402, PR-1i% 7.5+0.1, PR-5% 7.5£0.2%0t} s|2E=
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Fig. 4. Changes in body weight during administration of
Pueraria Radix extracts.

PR-1: dosage of Pueraria Radix was 1 g/kg/day.

PR-2: dosage of Pueraria Radix was 5 g/kg/day. )
Comparison to 10 weeks by Bonferroni multiple comparison test,
*; p<0.05, **; p<0.01.

Comparison to Control by Bonferroni multiple comparison test, #;
p<0.05, ##; p<0.01.

H(g/d)e FA2FE Ao thEF 157103, shamd 15.8+
0.2, E2& 155102, PR-17* 153£0.2, PR-5% 154402 9
om, AgEE Fo| T 14.710.1, shamt 13.9+03, E2
T 145103, PR-13 142402, PR-5% 14840322 U}g}
ok me Ay gy dadE Ao gz 428
+0.6, sham? 43.3%0.5, E2:* 42.5+0.3, PR-1% 42.3£0.5,

A2 ER 87 A 34 AA] 4 F (2002)
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Fig. 5. Wet weight of uterus in ovariectomized rat after 9 weeks
administration of the Pueraria Radix extracts (Mean X S.E.M.)
PR-1: dosage of Pueraria Radix was 1 g/kg/day.

PR-2: dosage of Pueraria Radix was 5 g/kg/day.

Comparison to control group by Bonferroni multiple comparison
method, *; p<0.05, **; p<0.01.

PR-57 4250593, A¥FE F U&F 41.2£05, sham
+ 3984104, B2 415+05, PR-17¢ 40.0+0.7, PR-5F
414+08% Vet Aoz E23 9 PR5SES A3,
FrFEd 2@ 483 4418 2% 2 syt I3 PR-1
TS HETE 2o|7t gigoy dRFENd FE7 &3
H= ZAEHATHZ p<0.01, p<0.05).

MatsiziAL

%4 ALP 528 249 29 RE 22N 749 5

rirt

Table 2. Results of biochemical clinical analysis in plasma of ovariectomized rat after 9 weeks administration of the extracts (N=10)

Age (weeks) Control E2 PR-17 PR-5?
10 15706+ 1288 14934+ 864 155.56 +8.50 140.39+ 8.74 14721+7.99
ALP (IU/1) 11 1204741638 10492+7.64%  12295+536"  130.50+9.34 121944592
20 113.90+9.94 730243265 10136+7.60%  9667+9.84% 123991049
10 10.64+047 10244039 1037+0.49 11.99+047 10.15+0.16
Ca (mg/dl) 1 11474030 11.704027%  11.51+024 10.76+0.13" 9.60+0,14%*
20 11.40+0.19 12.10+0.18% 11.69+0.20° 9.56+024%#  065+021%
. 10 5.83+027 5.89+028 5.90+028 6.65+031 5304022
Inorga?;f ;385131% 11 6.31+030 6.21+£0.24 6.56+0.23 7.19+026 5614022
20 4984021 6.11+0.24* 5474030 '5.14+0.32" 4024034
o 10 80.54+432 91.92+3388 8731465 100.78 +4.16* 0343+334
T"ta‘(;g‘;(fgte“’l 1 86.12+2.51 79.56+3.51 95414423 100.35+5.54 98.49+348
20 107.61£365% 862313824  11487+516%  97.83+4.383 71,07 4,035
10 0.60+0.04 0.60+0.05 0.64+0.03 0.60+0.03 0.58+0.02
HDL/total 11 0.50+0.05 0.45+0,05* 047 +0.03" 0.54+0.02 0.53+0.02
cholesterol " ,
20 0.27+0.01% 0.27+0.02% 0.2240.02% 036+0.01 0,42+ 0,04
10 040+0.03 0.40+0.04 0.36+0.04 0.40+0.02 042+003
LDL/total 11 0.50+0.05 0.55+0.06 0534005 0.46+0.04 047+0.03
cholesterol o "
20 0.73+0.03% 0.73+0.05% 0.78+0.06" 0.64+0.06 0.58+0,05*

PPR-1: dosage of Pueraria Radix was 1 g/kg/day.

»PR-2: dosage of Pueraria Radix was 5 g/kg/day.

Comparison to control group by Bonferroni multiple comparison method, *; p<0.05, **; p<0.01. Comparison to 10 weeks by Bonferroni multiple
comparison method, #; p<0.05, ##; p<0.01.
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Fig. 6. Histomorphological analysis of tibia in rats (H&E stain, X20). Shown are trabecular bone matrix from ovariectomized-control
group (A), Sham group (B), E2 group (C), PR-1 group” (D) and PR-5 group?®.

YPR-1: dosage of Pueraria Radix was 1 g/kg/day.
PPR-2: dosage of Pueraria Radix was 5 g/kg/day.

% ami, F27+ @ PR-
ALP 5+ ZH4E WHA(p<0.01), o
b PRS 2 784 whE TR Ao|rt IA] ekttt

PR-5 & FHo] & ¥}
7 91912, shamet % YardA Fo| Aol &
727 p<0.05), PR-1 WA o Aok
(p<0.05). F7191%2k2] F== PR-1 2 PR-5 2 1059 H)
3 205 ZAHA U (p<0.01), T FES & xjol7t ¢l
AT & FE2ElEY FrE UREd BREME 1059
vl 2050 ZA F7HE R k7 p<0.01), shamiZ PR-1
T2 FHd w2 2 HIy}t AT, PRS2 10529 1]
3 205 A FAaEATHp<0.01). HDL-ZH 2 &9 ¥ &
= BE A 1050 vla) 205 FZA A" Ao = )
EPstom(Zb p<0.01), ¥Hde] LDL-ZAH &9 ¥5E PR-
5 & AL BE FoA =ZA 2718 Zew ettt
(p<0.01)(Table 2).

Tu A

¢

AFZ HE(trabecular bone area; TBA)
el BE aFEe] 27 Gebel= ARIE Fg oo o
)
AA

EQTh agAE ol ws) A4k AElel shamze)
AT 9 8529 wHol 27 2] e Ao g

$al(ZF p<0.01), E2 ¥ PR $329] o1 g/kg/day B 5¢/
kg/day)= shamollE v]x]#] 3t djxiel] wis) ksl
Aol F7He A= JeRGTthZh p<0.01)(Fig. 7).

2 51
aFE

i =

% F PR, PL ¥ PFo| ¥-#% daidzein, genistein ¥ for-
mononetin Z+2+9] free form¥} total forme A& A3}, PR

9| daidzein®] & &3o| 10,436.16 mghkegE 7P =Sk o

F¢] 3HEF(254.90+25.37 mg/ke) PR} &t 28U PFE
PRE °F 17109 F& R8I UAT PLS AFHE + ¢l
Atk PR genistein 232.08 mg/kg 2 formononetin 308.94
mgkgs §+sh PF 2 PL2 &4 =#] skt 28y PR
2 30l genistein ¥ daidzein®] £ 3t RICH7) )
om% PF 3 PLY genistein ¥ formononetin®] o]
HPLC #4192l HdEe7] olste SHHA &2 AR A}
FHETh AnEog 71 AEAMw B, F7] 52 Sl

Mo} F2 A7) wet G R 2 AolE BAw,
Mep ALERele) Heh o i) gEnm oE e U

300 1

[ Tibia
250 Lumbar

200 +

156

% of Control

100

50 4

[

Control Sham E2 PR-1 PR-5

Fig. 7. Changes in trabecular bone area of tibia and lumbar by
administration of Pueraria Radix extracts for 9 weeks.

PR-1: dosage of Pueraria Radix was 1 g/kg/day.

PR-2: dosage of Pueraria Radix was 5 g/kg/day.

Comparison to control group by Bonferroni multiple comparison
test, **; p<0.01.
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RS HoFEes 2 ok & 4 vk @A phytoestrogen
o] FEdez FERY de vF v PR 7H40] A
35}, phytoestrogen®] T o} phytoestrogene] M2
22 7FsAo]l Edl. T. Kurihara £99] B39 93H PF=
HA7|Zk wE) kAol $HE AR Wbyt dojub A
Fgx 53 wgre] AlX3F PFE tectoridin 2 tectorigening
gF g5 AFEA 5d o REE 2HdE PRFe
tectoridin®] kakkarideZ H3}=E= AoZ YXHUT

Z Aol Polshe 2FANEE FHAF JATIRE 7
e F 71AE Bzl AR 2 Atk AEEA R
AA ZEE 349 Bel D, dAEZA, T ElET
20 gk FEATE SAYSt] ©o]E 2R T IS
Zo QYL AEH o [PHAL®, olyg ZIAE
A AL 98l FAEA E(Saos-2)e] AE F21& Al
e AEFAEE Ueille MIT 2483 23A X
9421 TSl ALP 84 H4S AAIBITh 2FAE
2 Z71RTHE 71d A < (matrix maturation)S VER &
gge FoEE NFEAZ AEHIT JE NaFe
1,25(0H),D,7F €53 2 AMEEA 545 Jehidx,
E2= AX8A 537} A Fgon] ole o] HildA
1,25(0H),D,9t NaF7t At 24712 ¢] fAIZZAE (human
bone marrow stromal osteoblast-like cel)o|A] NaF= AXE &
28 220% F7A1712 1,25(0H),D,= ALP B4L 170% &
7N ATRE A9l FARSIET, PR dlEwe) 160% o1
(SmgmL) Az £ F7t € 1 SH=E TV A
o2 AIREI PRz AEZ3 &3} qilen PLE ALP &
4L Aoy HAET PLE MEF2 3t BF iR
, o1& 7RrESIE Q1% Jeko 2 AlgH) o] At 2
= 8 v, PRS SALRZAE Saos-2 AlFEo) tisle] =
S AE F4 F3e ALP B4 &35 veljol IoEE
ABAZ AREIT YE 1250H),D,9 vlnd o ZIFAE
434 24 W ARV 2o @ ¢ Sl

F AEFFE doye JZAHIE ZIZHEALP F4)9}
2] £ 9 =F acid phosphatase ¥4 7IX|2Z TRAP ¢
M J
=1

o]

-

10T o ol

e

3

o]

=

o to [

Z

o

)

o] AAIEZE LT F genistein®] HFZHE FA4 JAGFHI}
daidzein 2 PRET} B4 Yelsith 23202 PRES ZIA)
o) AZEZAonG B4 Z7F ATV FZAEe] F4E o
AAF A= F31 . PRe] phytoestrogen 2 daidzein®]| )
3(Table 1), daidzein® SZA| S B4 JA a7} Qdgton
Z(Fig. 3) PRe| ZthgE Xsad= gd3A X 4945
The 2FA T 84 St 7|91tz AlEd
d2AE JFHE AMRE in vive AN F2EE gz
o AFE £ & FH AFS/E Yehiie™ sham
&2 HRH A49et AF FE B F o2 ARl AF
2ol FREHA Jelgth 23y PRY Fode o §AF
of BlElsle AF F7ME JANRL B2E% FAE 23
£ Yellth ol dAAIA T AR SR AT A
Z ZVHe JdxERZA] i) 7elslerz HEEH BB F
o3 #3 PR B2 2EZA TL A2 ggH o
o} FARRE B s AYHE F) AAHOEN A
T27HE EIAAGE ¥ 5 T, G2ERAe] BAs

A

< BFE] Yl AFe FA wsE F4F A, vz
& shamzol ¥} zFol @eol EHItEHIJoY B2 FoAES
A g fEetgen PR-1 22 A3 A IS
uAR) ko), PR-S #9 A, B2edle wAA] £
ek gzl ¥s) g9 2717F F7HEATHp<0.01). °l=
QukE o2 phytoestrogen®] AFFHIE FE3HA] et
Byde g8 B A7ojr o8 PR §FME diE
27 1pgke/daye] FA9} RABH] AgHIUE fFEshs o
" AEo] PR FHo| S-S vUEilE Aoz AlEdL.

PN WS AEF ALR, D4, T QEe 2
g3z F4e Aasy] d8x ST 53 A3
o Yehhs Foesae] Afd dF SUlHES
717F 9lon o)e LDL-ZdLHE9 718 WEdne B
37 Qowo HA37] FrhEFEAA diERAS F
& o) LDL-Z¥2HE2 725t HDL-ZHSHEL 37)
itk Buw Qrpie da ALPE FUjAl ok oh) th
2 A79 ALP 84L& 2T wgdhs Zlojl2=® d4 ALP
FEE F9 OAbT SEAA ABAE FE fie A=
ArEEY dzEst PR-5SES 2 A7k sidih & 24
H &2 Sham=# PR-1 &2 #37} §Iley PR-S5 <&
2% Ao2 eyttt HDLE Zf2HE9 vle B8
oM FHe) Frtel mel 4RI 53] 2050 PRSI
thzol Hls) ¥ HDLE FH2HE9 HE Jehldt
(P<001). °l9} o] LDLA SH2H1Ee) vle BE 29
A FHe) wet 718 205 PRSTE tiEl vl
LDL/E Z#2HE9] He] F717F HAThP<0.0D). o= o
B9 Z7to] me} HDLe] A3 LDLo| F7lske A&
Yehl® ol8jgt §4& PRe] Fo& HDLY #4 ¥ LDL
o 7Vt dAHE 2R AlsEY AAHoE I8
PR Bde AZ2EAR AT FHT AF F71e 3=
FARsHA AANZ oY, AXERAN FARE ATHIT Y] F
282 Yehlon FY2HE FXE oA EFHE B
o} PRl AEERZF FARE A&l FiE e AL
2 A YO,

SEAY § e AF B 8529 &% WS
3 Az}, A3dee] Shamzol HlE) AFEA F IUFE
T OiREN AF 2 832 TBATE A A&
NI, o|23 TBAY 7Has E2 | ugkg/day, PR 1gkgda
2 PR 5ghkg/dayel T2 AAHAH(p<0.05). 53] L&
9] PR ¥ vHlwEF=E AMEE E2ETF TBAS Z4E U
AAsle Ao vehd PRY FTHEF AREHT e
sy 28y 2439 PR Foe Fu3S HAEd
o} Tt Eo] ozERA] R2hgQl Ay g d4e] I ©
Bhieg dAHoR IuFE XN8AZ fEE) sjste] 5
28-S Jehlle AR tig gl 2 It $AdFoF &
Aoz AlgHch 53 PRE ARz gAERR 4%
£ T YE daidzein®] o) TIFRTE 4-58) FOH® Z

% A8AZ FE%L veEile o= FEn. 28y
daidzein®- genistein® T} ) 2EZA 784 o B foll iz
31go] Wolx|z Apgult] Ade R Ao dEzley &
AqAFehs Aol7t JOER daidzein ]9 THE A&l
EANT 7FsAE AN F k7. ZBFH R PRE EH

ol N ik

foa [
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ol & ﬂl‘ulo L




55 o 2 XEAZ Y] 53 FefAgle) el
1AL, PL¥ PF= PR f5o mAA] £}t
o oF
A4 =
F HEQQ 2= genisteind} daidzein®) THE RO
2 duiplens B A3 43(PR), 43KHPP) ¥ odel
Z-8-@PL)l| % phytoestrogend] TS HPLCHOZ A
ZF 248k A9l phytoestrogen®] TFTHFEZ XA T
3 §% Mo dslozm ZIAN T Z}\TZ]-_Q_(MTTE]I:‘J 2

ALPEA) sZA| 2] EA(TRAPE)S 24850 d4ad
Al @#Hel PR 1 g/kg/day(PR-1) @ PR 5 g/kg/day(PR-5)S 9
T B¢ FA% 5 HAEA, FH Alkaline phosphatase
(ALP), Zg, 5714 <14k, %%aﬂiali LDL- ¥ HDL-
FHHES SR AEE 4T ¥ 8F3FY 43T
HAS A

PR PF] 3 daidzein®] 3 1043612144 mg/kg o}
1003 £206 mg/kg®] 913" - genistein?} formononetin® PR ¢
A8k PF ¥ PLAl= $arEol A @it 7§41
ZZ AEFR] Saos-29 PRS- thEa9) 158% A%(5 mg/mL)
o] AEZFH g} ALP 84S S7MA Y HAAEE PR,
PF ¥ PLe| MEZX = ¢ ML PLUPO] ALP 242 &
ZHNAT HZA R SAAAAHAAM  genistein®] 1C,,E=
1.57X107* mg/ml(5.81X 107 M)°I 3L, daidzein® PR &
7 AR ddA Il W in vivo APAIA =T
o] shamw Bt dazE 15 FHE AF) Frt F43
A WeRt ey PRE Fo2 F31E%h PR Fok] o9 2}
79 AT PR5SEE dE:Zel Wl 7 AT (p<0.05),
PR-I-& 223 frofdo] qioith 8% ALpe &4e +
B S7tel me} ashe A¥E BN, HDL-Z¥ 22
o TEE RE oA FH| weh ZAas o1} (p<0.01),
PR-529] LDL-Zd|2H &9 vt tzd vl 2 5
ATHP<0.01). tZEol 3] sham?e] 2 @ 9329 ¥
A& T7HEAL(p<0.01), PR FJ7-(PR-1 ¥ PR-5)% sham
Hop gou dizxge vlE &5 Wde] Frrgdvkt
p<0.0l). 53] I&FS PR ¥ PRY Zv}g3 X847
7t S5 A (p<0.01), PLI PR &0l WW)
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