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Effect of Polygoni Multiflori Radix and Polygoni Multiflori
Radix Preparat On Prevention of Osteoporosis In Ovariectomized Rats

Gyoo-Tae Seo”, Bu-lI Seo, Ji~-Ha Park, Eun-Sook Lee, Do-Jeom Choi,
Hong-Sik Choi, Ho-Kyoung Kim', Young-Bae Seo’, In-Rak Kim®, Jin-Hee Park®

College of Oriental Medicine, Daegu Haany University,
1 : Korea Institute of Oriental Medicine, 2 : College of Oriental Medicine, Daejeon University,
3: College of Oriental Medicine, Dongeui University

ABSTRACT

Objectives : The present study has been undertaken to investigate the effects of Polygoni Multiflori
Radix and Polygoni Multiflori Radix Preparat on prevention of osteoporosis in ovariectomized rats.

Method : In this experiment, the rats were ovariectomized. Rats were administered by 2 kinds of
medicine, Polygoni Multiflori Radix and Polygoni Multiflori Radix Preparat.

Results : The levels of spinal bone mineral density was significantly increased in comparison with
OVX group at 6 weeks in Polygoni Multiflori Radix Preparat group.

The levels of serum osteoclacin and calcium didn’t show significant changes in comparison with OVX
group in Polygoni Multiflori Radix and Polygoni Multiflori Radix Preparat group. The levels of serum
ALP showed significant decrease in companson with OVX group at 3 weeks in Polygoru Multiflori
Radix group, and showed significant decrease in comparison with OVX group at 6 weeks in Polygom
Multiflori Radix Preparat group. The levels of serum phosphorus showed significant decrease in
comparison with OVX group at 3, 6 weeks in Polygoni Multiflonn Radix, and showed significant decrease
in comparison with OVX group at 6 weeks in Polygoni Multiflori Radix Preparat group.

The levels of urine calcium and phosphorus didn’t show significant changes in comparison with OVX
group in Polygoni Multiflori Radix and Polygoni Multiflori Radix Preparat group.

The levels of femoral and fibula-tibial calcium showed significant increase in comparison with OVX
group in Polygoni Multiflori Radix and Polygoni Multiflori Radix Preparat group. The levels of femoral
phosphorus showed significant increase in comparison with OVX group in Polygoni Multiflori Radix and
Polygoni Multiflori Radix Preparat group. The levels of femoral and fibula-tibial ash weight showed
significant increase in comparison with OVX group in Polygoni Multiflori Radix Preparat group. And the
levels of fibula-tibial ash weight showed significant increase in comparison with OVX group in Polygoni
Multiflori Radix group.

The levels of body weight and uterus weight didn't show significant changes in comparison with
OVX group in Polygoni Multiflori Radix and Polygoni Multiflori Radix Preparat group.

Conclusion : Reviewing these experimetal results, it appears that Polygoni Multiflori Radix and
Polygoni Multiflori Radix Preparat have efficacy on prevention of osteoporosis. In particular Polygoni
Muiltiflori Radix Preparat showed good efficacy in comparison with Polygoni Multiflori Radix Preparat.

Key Words : Polygoni Multiflori Radix, Polygoni Multiflori Radix Preparat, prevention of osteoporosis,
ovariectomized rats.
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olell we} FopFFe] W% EH Frhetu glen”
FHY E5FY PAE Q5 o] Eo] Folxlm
Ay,

{5t vitjE 3 (Polygonaceae)o] &3t 8
2 Polygonum multiflorum Thunb.9) BRS 7149
oz s BAANGHO fEKE £ROE AL
s HKRE el #e Patu HFste] #EsA
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Fol KRestel st A Bk 3 S0
o] Wil whelr MUIE ol f3te EKEEAT
HA EE 400 goll FF 4000 mE Fol 4 AL
tdstel Rl 1, 000 mE AL thg, o BTyl
of &4 2 000 mE F7isled 25 3,000 mie
BUN B OMEE whso] s g8sAn i
45 4 kgoll 3000 meel EOir W MEE ®
WU 3 oaxd Yo FERIAAEH, 1 ARIHE
BHstn F3(Fol2 o H % )& dolA H
HAHTFD Al 1 AT o &B(FE 2D F
7t BE Jldstd faEEE Ik

2) B ¥
A738 Sprague-Dawley® it &3 1055
220~230 g& FEstod oF 10943 EHHALCGIFAD

2 f@gsitist 240g LlEol HAE W dPel AHE
3ttt

2. ik

D Bl

E\\\\

Bl

AfEES SEEE 2 100 go € 1,200 me
& 93, 247 308 B dSIRTIZ HE, &,
aqsg F 100ccE T THsA gz B F&
AL At

o

2) BEHIEY FHH#

FHre JIHE TREIR &3 @A F Fo K
ot gipdstel BERES B 5 %o KEE YFste
gz o] PIHE hE BoE Fo] pentobarbital
sodium(entobal, THA L CL=Z FF(S0mg/ke/BW,
ip)3 g dAstglen, RE He FHT BE
5B BFEKE AKE e

3) Hawgel

Sham -Tlfolvh BWHLYIBRAG-S 178t & H&d
2EH JRFES BF 4702 Urden, & el
= 7oy AESHA T

EpIrEseh BUTE REUEel s BILE YRS

Fo| ztzbe] B FEHONS KA 100gE 1 cc(iBE
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100 g /EfERES W4T 24 1 @9 14 23] 6
3 AT %9959, Shamkbf(sham-operation, ©}
&} Shamff)e dag Wikskx ¥ 5 %9 3%
7 s e Fo APdAdrE ¥AT &
oo ¥ M (ovariectomized group, ©13t OVXHE) S
GAE YR Fo AdeAdFrE Fog FoE,
] #olle 09% /EHAMKS i BN 64
Al KR s gl

o4

4) Bigs % wAHA
(1) FWE BE

Fir ERiT REREHL % 339 65 He @
FFiE, SBZE AE 2 ISEY  B%E(bone
mineral density, °l3f BMD)& ZUEZH7
(PIXImys ™, Lunar, US.A)E FiAIste miEstAc)

(2) MiFHS ] B
O w2 M

gade dag HEY ¥ 359 655 gl A
Halded, BEd &% 355 dele ey
iy dAL AHsUr) 655 R AAE 6
FHE ¢ AdRE 4N H#eNz 3FHE
pentobarbital sod 2 0.1 cc/100 g& EB7}e] FAbst
o w3 ¥, EX AFHE o) et By
ol Holg HAsHct AR 2@ UA
F& CBC bottlee] ¥3 yrix AL ALy
0¥ wAStY Azl F, AHEYZIZE 3000
pmol A 1583 A4 vEstg 848 FaAA 4
el gt

dr

@ g4 Hdedst fE

44 % osteocalcin  HEL  osteocalcin RIA
kit(Brahms co)& {fAstY Radicimmunoassay
(RIA)E" o o}ated sl ol

8 A% alkaline phosphatase®] 4% =&
UvaWel mhat BAE kit(s)ehA, J8)E Abgat
o] gpectrophotometer(Hitachi 71704,  3]&}x|,
Japan)Z F A stqlch

Calcium®  &3e It (spectrophotometric

el e gy

AL o atel] v Al QG 139

method)ol wel 48 kit(slelx], d¥)& A& &t
o} gpectrophotometer{Hitachi ~ 7170A, 3| €bx),
Japan)& &4 8}

Inorganic Hia

phosphorus ] Gl Moy tot
(spectrophotometric method)ol et phosphorus &
M4 kit(31ERR], Y¥)E A}B-5he] spectrophotometer
(Hitachi 7170A, 8l1€lA], Japan)2 & A3t}

(3) o o W3

@ X % calcium®} phosphorus®} &

HE ¥ 65T dAd ES AFEA HdASA
st A kg 83 Al cagedl W1 24A7%
o HKRE D YAEYsd S A oE = T
calcium®} phosphorus =33} t}.

Calcium® &3 e (spectrophotometric
method)el wel EAL kit(3|EHx], d&)E ALE3)
o] gpectrophotometer(Hitachi 71704, 3l &€}A],
Japan)2 =339 Inorganic phosphorus® & &
& W% (spectrophotometric  method) ol U}E}
phosphorus #4-& kit(3lelx], d¥)S Al&34
spectrophotometer(Hitachi 7170A, 3)E}X], Japan)®
ZA s

(4) &9 w2 Ky(ash) 54 Bl
O B MRS fE

Ashel 3N-HCI& mstil 2 %¢l g FFT=

M ste] AKBRE S calcium ?J 23 inorganic
phosphorus & #&& 3o
Calcium? Unicam 929 Atomic  Absorption

Spectrometer{PYE UNICAM, England)& A}4 3}
ERIReY RN g B

Light source HCl

Wave length 422 7mm

Flame type N2O/acetylene

Fuel flow 4.2 ¢ /min

Inorganic phosphorus &} R ik

W (spectrophotometric method)el e} phosphorus
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System(Pronto Evalution, BioSed, ltaly)& &3}
o WEIETt bl 29 2ZE WFRAE HE
g uhr] e @iER 3N HCl) &3 & #HEA

5 o

@ &9 Ko(ash) FA ME

daHE F 6FHE d FES YN 28
= ARRE R BE - BEFS 2H89d Ay 2 F
=3¢ AR AAS gBoz BE =70
Ztzt @3 6N-HCIS i 7Heha A 600T Kbk
ol A] 24417t B¢ $A3 KA o 08 A=
AT F ash FAE fEstdH?.

(5) EBE B AE
F& AdF 2F, 47, 6579 €9 AFE

o] o Wgtg dEIAY. o, 65 R
feES B

574

i 2l

6) 8 FA M

Fhtk 655 & BE g8 TES
Hate e FE FAS HEstt

#

3. MatEEEt

% P2 B% #£R 992 Student's t-test®
B Algto] HEM(P<0.05)S BEsSIAY.

ST S

1. B vA = #

IfE

1) BHEFHEEA vxE= 28
FHAFEE £HE RRdAs F¢ A
v ske} 359t 6571 Zhzh 96.226+2.107, 100.454+1.461
% & Vebgton, 6579 ZAgo] OVXifel] u]sted
TR o Fode AdAHA vk WAL
Bl e 242 9510143.096, 10283342195 % &
et Ed, 65 Z3gko] OVX wlste] foA
(P<0.B)UA Z71E A Table I ).
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Table I . Effects of Polygoni Multiflori Radix and
Polygoni Multiflori Radix Preparat on Spinal Bone
Mineral Density(BMD) in Ovariectomized Rats

Experimental Spinal BMD
Group 3 week 6 week
9% of baseline” | % of baseline”
Sham 102.91+2.260” | 113.811+1.588"
(01, ¢ 97.291+1.905 96.637+1.018™"
PMR 96.226+2.107 100.454+1.461
PMRP 95.101+3.096 102.833+2.195"

® Mean t standard error of 7 rats

PMR : Water extract of Polygoni Multiflori Radix
PMRP : Water extract of Polygoni Multiflori
Radix Preparat

' : Significantly different from sham group('"" : P
<0.001, " 1 P<0.01, ' P<0.05)

*: Significantly  different from ovariectomized
(OVX) group(”™ : P<0.001, " : P<0.01, " : P<0.05)

. Percentage of 3 or 6 weeks to that of
baseline(0 week)

2) KEREHmEA v+ 28

KREEEE 4EE BRANANE &4
102.829+1.271, 105.824+1.075 %= OVXEel v} 3o
3F9 65 Aol F2HAoY, FEHE AN
o} sIEEE RARAMNE &€ 105587+1.335
107.036£1.509 %= OVXEl vldte] 379 65Tl
A F7lstg ey, BF fo4-8 it Table 1.

Table 0. Effects of Polygoni Multiflori Radix and
Polygoni Multiflori Radix Preparat on Femoral

Bone Mineral Density(BMD) in Ovariectomized

Rats
Experimental Femoral BMD

Group 3 week 6 week

9% of baseline” | % of baseline”
Sham 107.223+0.793" | 111.457+0.611"
OvVX 104.03120.940" | 106.709+1.522'
PMR 102.829+1.271 | 105.824+1.075
PMRP 105.587+1.335 | 107.036+1.509

Other letends are the same as Table 1.
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3) BEAHEEEE A=

Pl @Eys EfaE B e ¢ A
off wjdled 3F9 6Fel K% 102.649:0.823,
10551140.794 %2 OVXHfol H3lo] 63349 =4
AN M HEE JeERld o AEES A
o BEE REHAME 359 650 &%
103.676+1.107, 107.313+1.334 %= OVX&fel u]&}ted
FH ey, HEHE AFIA gstch(Table ).

Table M. Effects of Polygoni Multiflori Radix and
Polygoni Multiflori Radix Preparat on Fibula-tibial

Bone Mineral Density(BMD) in Ovariectomized

141

Experimental | Osteocalcin - Concentration (ng/m¢)
Group 0 week 3 week 6 week
Sham | 2.279+0.489" | 1671:0.425" | 1.37+0.182"
OvX 237110241 | 2525+0.184 12.321+0.314°
PMR 2.34320.166 || 2.886+0.168 | 3.071£0.239
PMRP 1.703+0.367 | 2.143+0.489 | 1.814+0.491

Other letends are the same as Table I.

R
o

N

=
5
&

alkaline phosphatase(ALP) {E#EEo] n|

Rats
Fibula-tibial BMD
Experimental touiaThibia
Group 3 week 6 week
% of baseline® | % of baseline®
Sham 107.71320647" | 111517+0.486"
ovXx 102.889£0.834""" | 104.367+0.929"""
PMR 102.649+0.823 .| 105511+0.794
PMRP 103.676+1.107 107.313+1.334

8% % alkaline phosphatase FHEE EMHE
RN 379 65 ZFANA 423143436975,
273.857+11.562 TU/ ¢ 2 OVXEfol uldle 2% Z 4
HA o, 359 FHAMN FAAHP<0.05) 0] dHE
AT HTEE #ANAAE 3594 65 FHNA
481.143425.082, 242.286+9.209 U/ ¢ E YEldo
OVXEel Hidte] 659 SAA HEMP0.05)
AE F27F AU HTable V).

Table V. Effects of Polygoni Multiflor1 Radix and
Polygoni Multiflori Radix Preparat on Serum

Other letends are the same as Table I.

B2 SER
R

2. MRyl A=

g%

% osteocalcin &&ol| v]x &=

m =

E/
W

L O
& BH T

¥4 % osteocalcin EAEE Bl A
T 379 651AM 2.886+0.168, 3.07120.239 ng/mE
e OVXEfel Histy FrEley, 25 RE
tEe ok EwE  mEEdME 47
2.143+0.489, 1.814+0.491 ng/mt= el OVXEEl
Alste] WA EAoY, oS AFHA Ak
(Table IV).

Table IV. Effects of Polygoni Multiflori Radix and
Multiflori

Osteocalcin Levels in Ovariectomized Rats

Polygoni Radix Preparat on Serum

Alkaline Phosphatase Levels

in Ovariectomized

Rats

Experimental ALP Activity (IU/2)
Group 0 week 3 week 6 week
Sham [ 272.0+20176"  250.714+24.745" |151 571+11.850"
OVX | 2958577.836 | 614.714+67.067 " || 309.0+ 21503 "
PMR | 2830217.622 | 423.143¢36 975" || 273.857+11.562
PMRP || 327571424203 | 481.143£25.082 | 242.2869.209"

Other letends are the same as Table 1.

3) 8H F mEES GEd VA
o

() 84 2 calcium &&Eo vAE
o

3 % calcium
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3%, 659 EFFHwAAM 7 144710971,
14.229+0.731 mg/de2 OVX#fol w)stef 323 65
o] Z2Hel M FrrsEdovt HEMS dch Hy
HE REMAME 3%, 659 237dAN A%
14.143+0.606, 13.343+0.243 mg/d4E OVX#fel v]3}
o 3579 65779 FHAME FrrEAoW FEE
& glsitH(Table VI).

Table VI. Effects of Polygoni Multiflori Radix and
Polygoni Multiflori Radix Preparat on Serum

Calcium Levels in Ovariectomized Rats

Experimental Serum Calcium(mg/dé)
Group 0 week 3 week 6 week
Sham | 11.8430.381"| 12.686:0628" | 13629:0.326"
ovx 11.914:0.101 | 12.786£0.381 | 13.07120.282
PMR 11.729+0.230 | 1447120971 | 14.229+0.731
PMRP | 127860701 | 14.143:0606 | 13.343:0.243

Other letends are the same as Table 1.

(2) 84 = phosphorus @&l 1| x
25

fr

P = Nye)

#3 % phosphorus 882 4{HE HEFEAA

35, 659 =ATAM ZZ 9129+0.429,
8.243+0.240 mg/d¢= UERLE OVXEfol wsle ZF
FaHEgden, 5 FEMP<0.05 P<0.0D)°] I3
Ak sEEE AR E 3F, 659 AL
ol A zpzb 10.257+0.138, 8.429+0.215 mg/deE VFERRE
ov, OVX#l w3l 6779 FAHGM F94
(P<0.05)QA A9 tHTable VII).

rir

Table VI. Effects of Polygoni Multiflori Radix and
Polygoni Multiflori Radix Preparat on Serum
Phosphorus Levels in Ovariectomized Rats

Experimental Serum Phosphorus (mg/de)
Group 0 week 3 week 6 week
Sham 99+0513" | 8271+0.144" | 7.457:0287
OVX 9.243+0.221 11067140.338' 7| 93570219~
PMR 9.243:0.228 | 9.129:0429" | 8.243+0.240™
PMRP 9.829+0.592 | 10.257+0.138 | 8429+0215"

Other letends are the same as Table 1.
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L2 $40

3. 3 Fo PoEMLel vAlE P

(1) & % calcium¥® phosphorus®] %
2ol X 3
% calcium BHEe EEE KREFIAANE
1.3616£0.2625 ng/de= OVXEol Blate] #A= e
U fHESS Y sEYE  REBdAE
1.3893+0.2363 mg/de2 OVXEtel Hlste] ZAaE AL
U F5EMES 1 tH(Table V).

5% phosphorus 28-S 48K HAFIAHE
0.0062+0.0011 mg/de2 Elton, BEAEE REHN
M= 0.006420.0007mg/de 2 JEPG oY T oA
Y FEME JAHHA EttH(Table V).

o
Ry

Table V. Effects of Polygoni Multiflori Radix and
Polygoni Multiflori Radix Preparat on Urine
Calcium and Phosphorus Levels in Ovariectomized
Rats

Experimental Urine
Group Calcium (mg/de) | Phosphorus (mg/df)
Sham 1.2844:0,0853" | 0.0047+0.0002"
ovXxX 1.7737+0.1215" 0.0063+0.0003""*
PMR 1.3616+0.2625 0.006210.0011
PMRP 1.3893+0.2363 0.006420.0007

Other letends are the same as Table 1.

4. & mERs R R5e FA
o A= G

[

1) B9 calcium &8 "AE &
KEEE S calcium &EBS AMYHE REAMANES
79658+1.140 mgL B OVXEdl w3y HE
(P<O.00D)EA w|mE o, BINE RERIA
¥ 88933+1.078 mgl 2 OVXE #lstd HE
(P<0.001)8} Al 38 In =) S ot

B WE e calcium Al 18 B B ol A
681211606 mgo® OVXfEel wvjsle 4
(P<O.05)8HAl Mgl o, BEIH L B A=
774760707 mg 2 OVX¥el wldted H
(P<0.001)8} Al =l L cH Table IX).

Py
1 R
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Table IX. Effects of Polygoni Multiflori Radix and

Polygoni Multiflori  Radix Preparat on Bone

Calcium Levels in Ovariectomized Rats

Experimental Bone Calcium (mg)
Group Femur Tibia and Fibula
Sham 80.281+2.228" | 64.865%1.436"
ovX 67.644+1.736"" | 56.854+3.928
PMR 79.658+1.140"" | 68.121£1.606
PMRP 88.933+1.078"" | 77.476£0.707""

Other letends are the same as Table 1.

2) B9 phosphorus &&9
-4

1] x] &=

KERE 9 phosphorus T2 A4 E SHEEAA
£ 562540433 mgl® OVXEH dHlgd f9
(P<O.OL)HA #Em=Elon, ByE REHKAGNE
57.107£0529 mgo.Z OVXHfol uldled {2(P<0.01)
A 18 s i Table X).

a3 BEE 9 phosphorus 3 MBS K
Bl M 4735740303 mgo 2 QVXEfo) nlsted 18
mERey FoAdE gided, WEE WHEEY
ME 4767920564 mgo® OVXEEol wlsted H#ins
Ao £33 gAcHTable X).

Table X. Effects of Polygoni Multiflori Radix and
Multiflori Radix Preparat on
Phosphorus Levels in Ovariectomized Rats.

Polygoni Bone

Experimental Bone Phosphorus (mg)
Group Femur Tibia and Fibula
Sham 54.857+1.079" 45.0+0.634"
ovX 52.929+1.096 42.429+2 876
PMR 56.25+0.433" 47.357+0.303
PMRP 57.107+0529" |  47.679+0564

Other letends are the same as Table 1.
3) 79 Kir(ash) F-Al v A=

BBl ash  weights il SEEAM =
0.4008+0.0062 go 2 OVX#fel djsld Frisle 7
S el oy FoAe dlon, BATE K
Bl A 0.4007+0.0062 go & OVXHl 8)8to

sla o] Af AL AW E el A G 143

T o] J((P<0.05) %A F7HE Ak

IAT 2 BETe) ash weightys 0] 7 ks BBl A &
03280100050 go& OVX&Fel wlsted  Hei4
(P<O.05)AA F7HEIRos, WeligE Rl
0.3469+0.0093 go 2 OVXptel izt Feol4
(P<O.ODUA F7H= AH(Table XI).

Table XI. Effects of Polygoni Multiflori Radix and
Polygoni Multiflori Radix Preparat on Ash Weight
in Ovariectomized Rats

Experimental Ash Weight (g)
Group Femur Tibia and Fibula
Sham 0.4033+0.0068" | 0.3228+0.0034"
OVX 0.3670+0.0146" | 0.3130+0.0038
PMR 0.400810.0062 | 0.3280+0.0050"
PMRP 0.4097£0,0062° | 0.3469+0.0093"

Other letends are the same as Table I.

2=

. ¥8E kol v 28

BE gMbE  AEE RENdMe &%
113.6622.603, 12841:1533, 138912736 %o%
OVX#Eto] natd 279 4344 BAEHRAL, 65
ZAA F7tEReY, fAAde AARHA Ftoh
sAEE  FEBAME &% 1128712634,
126.25+1.874, 132.07+1.732 %= OVXHteo] 8t
ZAagqoy, BT 94 dAHA @it
(Table XI).

Table XI. Effects of Polygoni Multiflori Radix and

Polygoni Multiflori Radix Preparat on Body
Weight in Ovariectomized Rats
Body Weight (%)
Experimental
Group 2 week 4 week 6 weeks
9% of baseline” |% of baseline® |% of baseline”
Sham | 11005:1.100" | 11463t1546” | 117.69:1.560"
ovX 1192151625 1 129.79+2.531 " | 136992387
PMR 1136642603 | 12841:1533 | 13891:2.736
PMRP 112.87£2.634 126.25£1.874 13207£1.732

Other letends are the same as Table 1.



144 NI AN

=zl

6. T8 FA ¥1AE p

FE FAe EAERRERAAME 01875£0.0230
go B OVXE visle F7lde Mate vge
U, BEHS BEYA Fdov, QAyE R
o A& 0.1685+0.0140 go 2 OVXEd wvletd 7}
gAou frode A=A FdeH(Table X ).

Table XIM. Effects of Polygoni Multiflori Radix
and Polygoni Multiflori Radix Preparat on Uterine
Weight in Ovariectomized Rats

Experimental Uterine Weight(g)
Group
Sham 0.70320.0758"
ovX 0.146210.0045"""
PMP 0.1875+0.0230
oMP 0.1685£0.0140

Other letends are the same as Table I.

% %

FAEEE (A¥EFEE) o gz 23 3
A2, vlt]ZE 3 (Polygonaceae)dll 3l= 4L
Polygonum multiflorum Thunb.®] B & 7I1de=
s dobAoltt, Mok W, MuEsv, FE2 M,
BiEol Bo7tM &% Y. Fz HIFE,
=M, HEEERE, MBEE BESE %o A4
A HEREZ Q% HEERTE, BERO, TERRE,
mEESE Jd #HE, BT, EEREKY 342 A

B3t3, @, B BRER 9 FHE s
o, ¥, B35, nIY=HE8F Fe
%5 _g_ ]gv}qua}

filghe £Ho2 AMgshd Wk #tsid, #
& Fotn st BEEcshel fEw, AR HEBRES
T &% C1 70‘?5}111 BHESE kUt HetHA Ea

B mEG WEWE BTRN, BEE
MR ste a%ol o 49qY

ols} Zo| fifEkse L HEE A= B
IS Abgstukel wel ofavh @ebdd 1w
vhod3A Jael M sl BRAT oeg i

‘H

A7 vk werA, ool A m% WelM i
B BRI HEEe FEE AZss Ao Aa
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& Ao AZEo FFTFA vAE AI}E F
Heg }04 ghefale] FRE vlwetnat skl

‘W% JLiE (osteoporosis) & Ao g FZA
= dgelel W zag S g@n ot F
LIS BRIES AN 98 Fhsnl, x
HdTe F/E A =AU FUFER HE F
Ztatn gon® dae 2gEEs ZUsn e
Aol
FEAfES d4de dsiA HEs) LA e
& gleoy, duy 2T FY AlFEAFE 20
)& HRoe2 % estrogen ¥l F2 U
Ha, A28y IUFF)S =¥ Fa o
He, £44 FOaFFde F2 AP 71F

Fxd o WEvAE 428 932 3
Erdg, mgd AR, 7iE E’l"é’é’%ﬂ"}
steroid 5] o] F2 o] BB,

BEIFEY 25X FF AAE AAsA F
WA, BRKE ST RS RiEstd Hd
FES @HEANIE RAojen & + gt

el e FAAES] REHRE 2 EBKEE
o2 xol FE&IFEY T8 KEE Hxad 24
e BERZ By glow, Jvehue ER B}
o Bk Bk THE FEEER BEEE SN
%, RMAE $o2 B ES T UX, H“FE
AolM = #EHAY ot WEE HEB TR
FE, BESR, EREM, RO¥He] kel BH
93 gl CpRBAD)

a8d, AgEe d2AM FE HFE, a8n
e oFEZ Wol EEHARI goEg ENFTF
o] ojute] &I} A& A2E AZHo ofd HYF
o Eo7tA H3Uh

BHA PIHE HAET Fol=
7y EEESIA Edste R ¥4EAd Qe
Gurkan $%2 GRHE HHT AN FEEZ R
483 FlAM calcium® hydroxyprolined] & &o°]

o

—

L
ol)(

fﬂostrggomm

HEES FHRE

HAbse e WISl REAES) HHE BAO
2 % dee ANt
KEBRAN MR & S BEEE 379 6

Foll B2 &S E 2L Ammann $7'¢ #iol
A 9} 7‘01 mi‘ Jeol vieRETh A EBRON A TRHEE
HIES BW, RO R 67w FH @
o] OVXLMI vjste FrtEgdov fojde dAH
2 ekokoh BT E KEFAME 6F FA kol
OVX1el u}atod %°W AA F7FEAHTable I ).
KRB EES 2W, BTSRRI M= OVX



AT iyl By L7 IR YRR 2

ol miale] 359 65 FAoNA HaHAo, 4
BErE AU SHTEE Bl OVXEE
v)3te] 379} 6F T oA St o, BF F944
& %’i‘?\iq(Table o).

BEE B, EffEE REidAM e
OVXZel ‘3]3}"4 67T FAANN BnEE @l
S YEh oy FENS Aot BefEE R
AMe 359 65 FHoA OVXRfel Hlste F7t
stRod, HEMS AA A Gt Table ).

Osteocalcine Z¢ TFZolM hydroxyapetite @
ZEed dgdA 2gEY ded, B £FH
BolHog EA5H, N2 Z YA A ZolAX
84E ¥Foz vygdsie 3P AEE A
A o] EAe FolAEANA Harso] o)
M E &) 71" o A FA 5=, =2 e
osteocalcin®} YH7} H Loz wEsnz yF
FEE &Fsd 2PY AxE ¢+ AFP. &
HBIM m#EF osteocalcin G EE B, £l
=] ﬁi‘fﬁiﬁﬂlﬁ‘: 359t 65X OVXH] w3t

FHEAR oY, B HEMS AU WAEES &
BB A= OVXEEe] Hisld A sdol), $o4

< A HA ZArHTable V).

ALP(Alkaline Phosphatase)t FolH E£7} &4
S e B AdEH o Fo g4¥st 8 9
HlE s Fholy, oM A &3 olgEHE
g4 xx}x}olc}”‘” A BB mEh ALP &
EE HY, £AuE REFAME 339 68 &F
A4 OVXEl Hjstd RE zZaHYoy, 359
FAHANA Freojdol AHHUT. WEHE FHEEF
ME 379 657 FAA OVXEFel Hlsted 6% 9
RGN HEHAE 27t UK Table V).

MiEH calcium BE Bt W FhEste #
wo ¥ES WA Hau, BB Q98 FRER
o Bins BEe HAE Bkt m#Ed calcium
o EHE /AL A 22 MiEd calcium EEY
#Bihe AR Bl vk A HEgolAd mEEt
calcium &% 2W, £MEE FENINE
659 FATANAM OVXEEl nisled 3F3 3 657
o] EFAeMN FrtEd ot HEES sileh 8T
B A E 33, 6579 2339 OVXL

IU,H ML ox

Hlgle] 339t 653 2AANE FrlE ot 4y
B A THTable V.

T Aoz wg Frlde pifgse] Aol
] g% % phosphorus®] e Fra #A
oo el M= gar Aol dlated ofzrel F7)7)

FuE SH el oia

| PR g 145

oyt kI phosphorusys calcium¥ §}7)
s o 2 Bittel T HEAE W= At
H7b dolvta & W FAARE, 6L Bt
FAME 357, 659 SHTAA OVXEfel blsto
BE #AAHAeH, BF fAMe] AAEAG &
s REEANM S 35, 659 &AM OVX
Feoll wistel 657 FAHAMA FAdUA HAEH
A tHTable VI).

daEg  Hod ﬂ}q%"%—
calcium3 phosphorus® 3t } FHo u]3le
F7hete Aoz oe A /\lL.‘ﬂ]zg), =% calcium %
FS AMHE RARAMNE OVXE bvlatd i
Hou HFEES AT BTEE RENAdME
OVXEfell #Hlstd ZrAs oy HEHLS o
(Table VII). X% phosphorus &8-S £IHE Kl
By B EE R BT HEMS JAEA o
$ttH(Table V).

4285 FAT HAAE F9 calcium &R
phosphorus &&ol 7438, oleig AdE F3ld
B e Aoz B £ Jded? Kk R
Ao} 59 calcium &9 ¥LE HY, £ESE
FEFAMNE OVXE vste] FESHA EhsA
o, Wi E HARAMNE OVXEfd Hstd 4
oA AT BER BF calcium &8-S
HU, A ESEREFANE OVXE vsld HE
A EmE oy, HAIES HAENANE OVXE
of Bldte HEIFA BmEAKTable X). F2
phosphorus &&¢ #B{tLE AW KEF
phosphorus© A Y ERERFAMN = OVXEfe] ¥
ste] felstA EhnE Ao, WHEEE WA
Tt OVX#Ed ugted #FstA Bm= A (Table
X). &3 PrES phosphorus SFE B, 4
HE FEFAAM T OVXEA vlste Bins ot
e e, BEE RENdAE OVXH
of wgly HmHEUSY FAHE U tHTable
X).

%‘4 AN mF

F2E AT FHAAE ABHE ash weight?t

e Aoz ¢8d Yed®, o AgddN K
tl:E fre] ash weighte ETESEAKAN=OVXEE
of vsted Frisle A%E YERIS Y fold e

ndow, WML BB A e OVXAE] w3t
oA A F2 sk KT BErr el ash weight
E RY, R SR AT OVXEfel Bl3td
o)Al FrrElsion], #lifirk HehRrel Al

OVXftol nsted Hol 4 dA F7FE AR Table XD,
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Aitken 5V VIS B Ao A MM
B}l estrogen®] Hle #ERWNE HHT o s
@ou, Anthony 57 Bk 4tk gedia
estrogen®] BEE Ao stk Ly #ol
DRI W& estrogen B2 7 #BE 2] L Alo)
o] AHBA BRfROl Wi HARASRE M2 HREA #
HE Yoy, iR E Frhstle At dwrE ol
oK HEAA EBE SEE 2Y, FaE v
e 25, 479 659 AT S 2AHY A, Ay
5 AP E OVXE vlsta 259 43 2ol A
BAFHUNRL, 6FTAN F7HEAY, Fgde Q
A=A &dvt WHHE RAFIAE OVXHI
H)3le] ZaEHdod, BFE fo4L AAHA @t
t}(Table XI).

ol £% Jaw FEME % FEHS =T
estrogenol &3 o|H, estrogend IMHEAAMT &
WEER YT BREEW TE OBEHFEK Jehd
ot FE A #ELE AuRd, K HBIA 4
FEERARAM s OVXHtddl vald FHEE K
S BHov, BENRS REHA gsten @
WEE RRBEAINE OVXE vstd F71990
Y Fold e dA=EA gtti(Table X,

o] el A BIEE WY dFH detd AEE
o} BFAHES RES KR FLHAEY ddd &
H7F glded, I FEIE ALEAHE SEAEE)
Oa ¢ ez HFrrHEUoY, [EE ARE
Aol Hlzg AT A% S AU g Aoz A
zZhgd. wel, AHEQ HAAY] & BEIE A%
A oM 4fAEEY BEAHES dddM AHeE
daA4el Ug AT AAAY, FF YHLHE
E3te AR EEAY &% ¥z B F o
Zol dF=ojol & Aoz Az}

B @

EMEES fAEEY & 59 s HE
Yikaste] #EEE 39 FEIEN PN HEE
dHur) 9Ee BHE, MFd osteocalcin, ALP,
calcium, phosphorus"] &, Rt calcium™}
phosphorus®l s, H9] B9 ol E Ky
o] RA, ME 8L, FE FAS HEEY v e
ze é’u(.ﬁé At

L AP B, KBRPRIEE, MV aske) &

3. Re #MLE

fatd oo BAglel HA7
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ARG B9, BN WA R A
6559 Aol oiRE Hmel AgAdel AL
o, 5% R EEAAN ®Welgse 65 S
A HEo] EEE AU

2. M Koy #LeE BE KE, osteocalcin &

BE 4AMEE RERY 379 657 FHAAME
gz watd FtEe AEE B2iow, 8l
MEE REFAE HEBEN vatod ZiHE
Age BYoy, BT HEML BEEHA ¥U%
o}, M+ ALP 8BS 4AMHEREFY 3F,
WAHE REKY 65 SHNA HEBH s
o F94 AA BAHUJD. Calcium EEE 4%
EEe MBS RERNAAN HENA bsd
379 679 SAHANA FrMEA Y HEHES
%1t} Phosphorus &&-& OVXEfel |3t} 4fif
"5 359 65, BHAER HEKAAN 65 =
AolA Fg4 A FAHUAD

ey &% = F calciund
phosphorus B2 4 EEY BIHE REE
oA EF OVXEfel] nldte] ¥ WsE 2ol
2 kst

4. B9 BLE BEEd R ABES BWEEEY

calcium &&ANE £fEE) WAHE R
N dzFo wEd BEF HEN As Ewt
AR en, KEEF2 phosphorus &&= &f7
HES HAEE WEFAAM BEMA v3td &
94 de F7F dAqTh KBEE 9 ash weight
ANE BEE REFAN F94 dA Ftst
fon, BE - WEY ash weightll & 4y
Bl sy s WA iz vstd f9
4 A F7rErd

5. BEe BliMe LEERS WIEE REN

e dzTod Hatd ¥ FEE e 93

Ui

6. TEFAL #bolMeE EffEhet WirEEs K

E”U’h‘-o“k] Hzate] Hlstd FrhEIlev, HE
M2 AR A gekrh

olfel Adtg T Ryl WIrHshE flke
¥ omalae 4
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