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Abstract

Effect of Korean Carthami Semen and Estradiol-Carthami
Semen On Osteoporosis In Ovariectomized Rats

Jong-Hun Kim, Bu-TI Seo, Mi-Ryo Kim, Bu-Hyung Byun, Ji-Ha Park, Jong-Dae Kim, Eun-Sook Lee
College of Oriental Medicine, Kyungsan University

Objective: The present study has been undertaken to investigate the effects of Korean
Carthami Semen and Estradiol-Carthami Semen co-treatment on osteoporosis in
ovariectomized rats.

Method: In this experiment, the rats were ovariectomized. Rats were administered 3
kinds of medicine, Korean Carthami Semen, Estradiol, and Estradiol-Carthami Semen,
which were taken orally. The levels of bone mineral density, osteocalcin, estradiol, ALP,
phosphorus, calcium in serum, deoxypyridinoline in urine, calcium, phosphorus, ash weight
of bone, body weight and uterus weight were measured.

Results: These experimetal results, it appears that the only Carthami Semen have more
less efficacy on osteoporosis but Ez-Carthami Semen co-treated group showed more
effective on osteoporosis.

Conclusions: Further west-east medicine combination study should be conducted to
illustrate in depth the curing osteoporosis.
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o3} shami¥), 5%9 KEE Vs ¥F
o] PiHLE YIBRTH #(ovariectomized group,
o]t OVX®#)e®2 o] penobarbital
sodium(entobal, THHEE)C 2  KifE(S0mg/ke
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Light source HCl

Wave length 422.7nm
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1) BHEEEA vXe FE (Tablel).
2) KEREEE vXT B (Table ).
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2. mFH O 0|l B

1) mi& osteocalcin GE WX E&
(Table V).

2) mE+ estradiol SEO VA EE
(Table V).

3) M+ alkaline phosphatase(ALP) &
ol ux= #E (Table VI).

4) mFEF EEES SEBEY Y= EE
(Table VI).
3. JRpe| a0 0|X|= HE
1) B# deoxypyridinoline &&°l # A&
242 (Table VI).
4, Bo| EEBRKHELO ORI HE
1) ‘B9 calcium &Ed vXE B
(Table KX).
2) ‘&9 phosphorus &8 v|XE BE
(Table X).
3) B9 JKo(ash) FAC vXE HE
(Table XI).

5. 88E #{t0| 0|X|= & (Table

).
6. F= FH o 0OjXl= ®E
(Table X ).
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Table 1. Effecs of Carthami Semen, Ez, and E;-Carthami Semen on Spinal Bone Mineral
Density(BMD) in Ovariectomized Rats

Experimental Spinal BMD(g/cm?)
Group 0 week 4 week % of baseline
Sham 0.252 £ 0.005 0.266 £ 0.004 10594 + 2297
(0)%:¢ 0.259 = 0.005 0.257 £ 0.007 9889 £ 1.14'
CS 0.268 £ 0.006 0.258 * 0.001 99.26 £ 1.35
Ex 0.264 = 0.003 0268 £ 0.004 101.34 £ 1.33
Ex+CS 0.265 £ 0.003 0.271 £ 0.006 102.38 = 1.36

+P<0.05: Significantly different from sham group.
a . Percentage of 4 weeks to that of baseline(0 week).

Table 0. Effects of Carthami Semen, E; and Ez-Carthami Semen on Femoral Bone
Mineral Density(BMD) in Ovariectomized Rats

Experimental Femoral BMD(g/cm®)
Group 0 week 4 week % of baseline?
Sham 0.304 = 0.006 0.325 = 0.007 10758 + 2.48"
OVX 0316 * 0011 0310 = 0.007 9822 + 248
CS 0.309 = 0.004 0.311 £ 0.002 10012 = 1.01
E: 0314 *+ 0.006 0.332 + 0.007 10576 = 3.14
E2+CS 0.323 = 0.006 0.325 £ 0.008 10058 + 1.11

+P<0.05: Significantly different from sham group.
a : Percentage of 4 weeks to that of baseline(0 week).

Table M. Effects of Carthami Semen, E2, and E;-Carthami Semen on Peroneotibial Bone
Mineral Density(BMD) in Ovariectomized Rats

Experimental Peroneotibial BMD(g/cm®)
Group 0 week 4 week % of baseline”
Sham 0.254 £ 0.005 0.275 = 0.006 109.30 £ 2.46
OvVX 0.263 = 0.004 0.259 = 0.007 98.16 = 1.99"
CS 0.271 = 0.004 0.260 £ 0.004 96.06 = 1.40
E. 0.268 = 0.006 0.276 £ 0.006 103.18 = 3.20
Ex+CS 0.273 £ 0.007 0.282 £ 0.004 10355 = 1.19°

++P <0.01: Significantly different from sham group.

#) Mean * standard Error of 7 rats

CS : Water extract of Carthami Semen.

E2 : Injecting solutin of E»

E.+CS: Water extract of Carthami Semen and Injecting solutin of E:
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*P < 0.05: Significantly different from ovariectomized(OVX) group.
a : Percentage of 4 weeks to that of baseline(0 week).

Table IV. Effects of Carthami Semen, Ez, and E;-Carthami Semen on Serum Osteocalcin Levels
in Ovariectomized Rats

Experimental Group Osteocalcin  Concentration (ng/ml)
Sham 425 £ 0.16"
ovX 667 £ 0617
CS 6.04 £ 061
E. 433 £ 0417
Ex+CS 376 £ 027

++P < 0.01: Significantly different from sham group.

**P < 0.01: Significantly different from ovariectomized(OVX) group.
*+xP < 0.001: Significantly different from ovariectomized(OVX) group.

Table V. Effects of Carthami Semen, Ez, and E;-Carthami Semen on Serum Estradiol Levels
in Ovariectomized Rats

Experimental Group Estradiol Concentration (pg/ml)
Sham 4158 + 869"
0)%:¢ 416 + 228"
CS 1893 = 357"
E: 3264 * 739"
E2+CS 2888 =+ 850

+++P <0.001: Significantly different from sham group.

*xP<0.01: Significantly different from ovariectomized(OVX) group.
*P <(0.05: Significantly different from ovariectomized(OVX) group.

Table VI. Effects of Carthami Semen, E;, and E;-Carthami Semen on Serum Alkaline Phosphatase
Levels in Ovariectomized Rats

Experimental ALP Activity(K-A unit)
Group -4 week-
Sham 1658 = 0.797
ovX 2145 + 3.38
CS 1996 + 1.15
E: 1042 £ 1.09™
E2+CS 1461 + 234

*xP < (0.01: Significantly different from ovariectomized(OVX) group.
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Table VI. Effects of Carthami Semen, E;, and Ez-Carthami Semen on Serum Calcium and Serum
Phosphorus Levels in Ovariectomized Rats

Experimental Serum(mg/dl)
Group Calcium Phosphorus
Sham 2362 = 153" 645 = 0517
ovVX 22.69 = 057 691 * 0.30
cS 4969 *+ 323™ 348 = 1.34
Ez 4599 * 496™ 426 £ 178
Ex+CS 5593 = 6.98” 580 = 041

*P<0.05: Significantly different from ovariectomized(OVX) group.
*xP<0.01: Significantly different from ovariectomized(OVX) group.
*xxP <0,001: Significantly different from ovariectomized(OVX) group.

Table VIl. Effects of Carthami Semen, E2, and E2-Carthami Semen on Urine Deoxypyridinoline
Levels in Ovariectomized Rats

Experimental Deoxypyridinoline Concentration
Group (nM DPD/mM creatinine )®
Sham 67.31 = 12.85”

OvX 11577 + 1995
CS 109.71 = 1394
Ez 44.48 = 547"
E2+CS 50.88 * 578"

*P<0.05: Significantly different from ovariectomized(OVX) group.

*xP<0.01: Significantly different from ovariectomized(OVX) group.

a ' Results obtained for DPD be correted for variations in urine concentration by dividing
the DPD value (nM)by the creatinine value(mM).

Table IX. Effects of Carthami Semen, Ez, and Ez-Carthami Semen on Bone Calcium Levels
in Ovariectomized Rats

Experimental Bone Calcium (mg)
Group Femur Tibia and Fibula
Sham 92.84 = 7.90” 7706 = 873
OVX 5587 £ 9.78" 3781 + 937"
Cs 197.16 + 7627 148.76 = 4.04™
E; 184.06 + 10.04™ 15388 + 7.02™
Ez+CS 180.26 = 4.12" 166.06 = 6.15™

+P<0.05: Significantly different from sham group.
++P<0.01: Significantly different from sham group.
*xxP<0.001: Significantly different from ovariectomized(OVX) group.
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Table X. Effects of Carthami Semen, Es, and E2-Carthami Semen on Bone Phosphorus Levels
in Ovariectomized Rats.

Experimental Bone Phosphorus (mg)
Group Femur Tibia and Fibula
Sham 52.00 £ 1.86" 4575 + 151
OvVX 4631 = 124" 41.06 = 281
CS 4700 = 363 3763 = 249
Ez 51.32 = 248 4275 £ 199
Ez+CS 50.38 * 0.76 47.00 = 188

+P<0.05: Significantly different from sham group.
*P<0.05: Significantly different from ovariectomized(OVX) group.

Table XI. Effect of Carthami Semen, E, and Ez-Carthami Semen on Ash Weight in Ovariectomized

Rats
Experimental : Ash Weight (g)

Group Femur Tibia and Fibula
Sham 0.38 = 0.03” 0.31 = 0.027
OVX 035 + 0.02 0.25 + 0.03
CS 0.37 = 0.03 037 £ 0.027
Ex 0.40 = 003 03 £ 0.02

E:+CS 042 £ 0.02° 035 £ 0.02

*P<0.05: Significantly different from ovariectomized(OVX) group.
*xP <0.01: Significantly different from ovariectomized(OVX) group.

Table XI. Effects of Carthami Semen, E; and Ez-Carthami Semen on Body Weight in
Ovariectomized Rats

Experimental Group Body Weight(g)
0 week 4 weeks % of baseline®
Sham 2654 * 2.35 291.80 =+ 2.02 110.01 = 1.07
OovX 264.75 £ 441 34263 * 9.46 12958 = 364"
CS 268.86 + 3.60 32457 * 569 12144 + 1.75
E; 266.71 £ 3.22 285.14 + 381 107.01 + 1.96™
E2+CS 267.17 + 531 2875 + 3.07 107.71 + 1.08™

+++P <0.001: Significantly different from sham group.
*xxxP < (0.001: Significantly different from ovariectomized(OVX) group.
a : Percentage of 4 weeks to that of baseline(0 week).
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Table XII. Effects of Carthami Semen, E;, and E;-Carthami Semen on Uterine Weight in

Ovariectomized Rats

Experimental Group Uterine Weight(g)
Sham 054 £ 0.04"
OvVX 0.21 = 0.06™"
CS 020 = 0.09
E: 0.49 = 0.02""
E2+CS 044 * 0.05

+++P<0.001: Significantly different from sham group.
*P<0.05: Significantly different from ovariectomized(OVX) group.
#xxP <(,001: Significantly different from ovariectomized(OVX) group.
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E: BERIME &% 0.264£0.003g/cm’
0.268%0.004g/cm’2 OVXE] v)sl @msts
e JeEhdey FEHS AT =3
Ex9} AITE+ HA WEBAME £% 0265%
0.003g/cm’, 0.27110.006g/cm’2 OVXEEo] )
g gEistg oy, FEMS UNTHTable I ).

KEBFHEEES BW, Fiaia 48 PHEE
Bradt OVXEEIIAE %% 0316+0.011g/
cm’, 0.310£0.007g/cm?2 Sham#te] vl &
BE(P<0.05)% BAE UEHATH wbdel #L
TEF HEMANE &4 0.309£0.004g/cm’,
0.31110.002g/cm’*2 OVXEtel w3 @imnsts
Eme deRoy HEKS T, B #
EEME &4 031410.006g/cm’ 0332+
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€ YeERey 58S 1At (Table II).

PEFEREEES B, FHad 480 I
g HBEF OVXBAME £4& 0263%
0.004g/cm®  0.259+0.007g/cm’2  Sham#e]
"3 FEEPLOO0DEA WAsEd. LT
RERINAE £4 027110.004g/cm® 0.260
+0.004g/cm’2 OVXEEol nls} WA stgou
HFEES (Y3, E HKEHJdME £4%
0.268+0.006g/cm’, 0.276 £0.006g/cm’2 OVX
ol wis) #m3te FHEE JeERdey H
BHS gilon, B9 AI{ET $HA R
HNE %% 0273+0.007g/cm®, 0.282+0.004g/
cm’2 OVXHEol vl8] HEHP<0.05)AE 8
mE et AH(Table ).

Osteocalcine FYA IEAAFNA A
dH oz F&3A AHEEHE ASZ Bone
Gla protein(BGP)El2x Bt} osteocalcin
2 FolMEAA Aol W HIE|F
A Y, M2 F4HE osteocalcing
AR7L ¥FoE WEHuZ PFFLE F
Fad 2¥Y AEE ¢ F  4g?
Morris™= BUSLEIBRH osteocalcino] #8:n &t
E Ao o sged, @ 5P Mg
# osteocalcin® e 6701€ o4 estrogen
BEZ EFAd 7M7Y #4455
A EEol Mo MmiFd osteocalcin 8ES X
W odAS AAY OVXES 6671061ng/m
2 ShamBfol H8} HEP<0.01)8A 38t
At Wt FITEF WERFFS 6.04+0.61lng/
nZ el OVXHEE wls] <zt gidsls
Hars nioy FEMHS fidded, B &
A M 4331041ng/mE e OVXEE
o B3] HFHEPODSA FLsAT &, B
ol AITEF #tR FLEFANME= 3.7610.27ng/
ne2 Vel OVXEe] Hls) 4 (P<0.001)3

At ¥4 ch(Table V).
Atgol & estrone, 178 -estradiol ¥

estriol & 37}A] estrogenc] WE|X W K
B MmiEd 382 estrogen$] estradiole =2 o

F&o] Mol A ARHEEE AR fiol K
g %EIH miBTF estradiol2 F7A3] B
Ao, oy BRG] Lkl 2-3FM 4
B9 estrogeno| fFiEstET olAL EHE 4
W7t ot EiFolv IRl MIE Ml A
ZWEE  androstenedione®| Y} testosterone,
estrone®| [ERGMAGRAA AEE HR2 ¢+
A Yo ok EEOlA MmiEH estradiol &
BS HY, OVXEELS 416*1228pg/mE Sham
o) wlel HEP<0.001)3HA WAt W
Holl, #ITEF AL 18.93£357pg/mé, E:
REENNE 3264173%g/mE  YEY
OVX#dl Hld HEMP<0.0DF ®mE e
Waew, E:¢ #I{EF #HA RERAAME
28.883+t850pg/mE YEFL OVXES) Hl& &
BEP<0.09% #BmE UHEHHATH(Table V).
wetA, oleidt Az M7EA] AdTolA B
T BEREKE @Rt dHAd de
estradiol] #E7F #®me A2 Jegt
ALP(Alkaline Phosphatase)y= o} Eol
A BulE e Fe A (glycoprotein) &2 44
oM 73 &3] olfHE FPA EX Aot
o] ALPE BHMMA #Lst RY ®W&F
7189 HELS THEAT L, NEEY B
o] &3 #fTE W MmFEAANA BEWRIA
gmeted, HEEER KE 2 59 4ol
ENHE FELAAT B Morris™
t IETIBR % ALPY [EEhol #mecin
st e, & HEEA mE+ ALP HHES
B OVXEEo|A 2145+338 K-A unitZ
Sham#fel vl #EmslA o, FEKELS A
o AI7EF WEREE 1996F1.15 K-A unite
2 OVXH w3 ade FFHE Bie
U AREES JAAEHA FU%, B mEFS
1042+1.09 K-A unit® OVXEtel] ul3) HE

HP<0ODAA AR, E2t LIET
HAE ®ERES 14611234 K-A unite =

OVX#tel wlsl ®Ase HAKES B2y
FEMES BEAA FdH(Table VD).
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FL 3% #7132 (organic
45%9] ¥7]14(inorganic substance) ¥ $¥%&
o2 BRed?. =% 4R HusE 2
9 9%E W &9, mF+ calcium
BEC By W FHESE ded BES
WA =, NEBHE Q% Fcgke ®Bin
= FHS B E KIS MmEFF calcium
o] ERAE tALA =2 mEH calcium
RES #{ts BRIk Mol Aok & &
BolA m#h calcium &8-S OVXEA
JPHLE BRES OVXEEE 22691+057mg/deE
Sham#ol vl WA Aot FEHELS U
o ATTET REFES 49.69+3.23mg/dlE OVX
ol "8l 4 E(P<0.00D)3HA #instg o,
E; BB 4599T4.96mg/dE OVXEE ¥
3 FE(P<0.001)3A ®mstg L, B9 #L7E
F A RERFES 55931+698mg/d0E OVXHEE
o wlE FEP<0.0DEA #ms At (Table
VD).

Phosphorus= &9 EEHE BREse st
2 AEMRN phosphorus® 90%AX7F Fol
#iEske, BRkE MmiF+ phosphoruse
BEE LHAEZZ ERH #Ho] g &
HEgO A M5 phosphorus €88 OVXE
ol A 691+0.30mg/d¢E Sham#tol wvl3) ®&in
oy FEMS YA MEF RERS
348t 1.34mg/dlZE  OVXHel wWld HE
(P<0.05)31 Al WiastH 1, By EABES 4.26%
1.78mg/dt =2 OVXEel w3t BWA st HHE
“E HYow, E9 HTEF HA HARES
580*+0.41mg/dé= OVXiHtel wlsle HA A
o HEHMS fidtH(Table VI). wWakA, £
EFHARETN Eb ALTET HA RERAA
2% BRKE AHEeE SR ds HeE
J5SYSRN=

Deoxypyrdinoline® X2 & %7ty =t
AL o5 Fehlo] EIHEA AWUR
fEldoh. wEtA, R$9 Deoxypyrdinoline
B BRKE wddte K& Asety A

substance),

wEhA,

¥7} ¥, Deoxypyrdinoline® #iH2 gpi
ke 8o, =8 [Rev Deoxypyrdinoline
< B Liggol ®mstn =28 ik
ol PR BER 3 Edods #EE o
A EEAAMY R deoxypyridinoline & &
& HW, OVXEL 11577*19.95nM/mM=
Sham#¥ol] v EBmtgo EEHS g
o RbHO|  AITEF RS 10071
13.94nM/mMo.2 B v)dto] Hd st
FHARS Aoy EFEHS BEFA %o
H Ey, #EMAME 44.48F547nM/mME
el OVXEES] w8 BEMP<0.0DSHA #
ParF o, B9 KIfEF HA REFIAES
50.885.78nM/mM2  OVXEd| wa HE
(P<0.05)8+ A i3t g tH(Table V).

FAEAS HANE &2 calcium &
ZAFE, ol AL FREIT B Aoz B
F xd”, & EBANY B9 calcum &
B9 #E Xd, ABEY calcium &l
NE OVXEIA 558719781822 Sham#¥
o s} FEMP<0.03)sA FAsH A
o] AITEF WHEBLS 197.16+762mg0.2 OVX
ol w3 BHEP<0.001)8HA sty o,
B, WEMS 18406+1004ng0.8 OVXEE]
ulal HEP<0.00DEA #®instg o, E9t
e #HE BEHS 180261412mgo2
OVXEfol wlsl ABP<0.001)3A st
o SET BEFES calcium 8L OVXERd)
HE 37811937mg e 2 ShamBte] Hld] A&
(P<O.05)3HAl WA RTh wbdHel] A{EF
BT 14876+4.04ng 0 2 OVXEES ®l&) &
BE@P<0.008A #Eimdlwoes, E RERES
153.88+7.02mg o2 OVXEd Hla HE
(P<O.001)BHAl #nstAom, B9 #IfEF #
Fi ZBRES 166.06+6.15mg 02 OVXEES] ]
8 H#&(P<0.001)8tA #stAH Table X).
i, AR AEE RRAM  FY
calcium SES ®BWAA Fo FREE #
#gte= Ao g ey,
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‘&2l phosphorus & &S #{LE AHRwW,
KiEE S phosphorusi® OVX#EfolA 4631+
1.24mgQ o] k3, FITEF WHEBED E, ##
oAM= £4 47.00£3.63mg, 51.32+2.48mg o
2 OVXEl w3 ®'mate HnS Jeid
o FEMS BEHA &ut. vidd B9
MIEF $HA HEBEL  50.38=0.76mgl.E
OVXH¥ol vls] H&E(P<0.05)3A # sl ).
&3 BeE el phosphorusys OVXE A&
41.06t281mg?l o Lttt FIEF IR, E»
RERF 9 EF KTE+ HA HAEFAM:=
£4%& 37.631+249mg, 42.75£1.99mg, 47.00=*
188mge 2 OVXEfel wld B|Bmsle ERS
Jehgdley  fEHES RBEIA gud
(Table X).

KBEE S ash weight® OVXE A 035+
0.02g2 2 Sham#fel Hld WA d}E HEE
Yel AT fI7EF AR 03710.03ge2
OVX#rel dls] #mstes IS 2RIy
oS UNUL, E HEFIAIME 040*
0.03ge2 OVXHodl Hls ®Bmsdls HAS
YeEtd oy FEMS BEHA FUT E
ot FITEF HAE HEPES 0421002g0.%
OVXZel w3t FHEP<0.05)3HA #£ 3t
o &3 BeE e ash weight® OVXEfolA
0.25+0.03g2 2 Shamifol vl&| WA= 1H
mg YEMNAT ATEF RERAAME 037
T0.02g22 OVXEfal nvlstd HRE(P<0.01)
SHA Bttt Er #EFAANE 0.3+10.02g
S22 OVXE w3z #mmstgou HiEol
REHA Estow, B9 AI{EF HA KR
oA 035x0.02g22 OVX#EJ 4w HE
(P<0.05)8t HFmE JeEPNATH(Table XD).

Dike N Kalu 5°"¢] #i#o] o)3t% Jis
MrEd o] BES #islT estrogen? #
HE BEENE Jsigcda sdu. KEel
MR ke BEE S estrogend BEE i
plache @457 Aok Llks 2o gniik
Hiol @& estrogen HZ 3 BEE S 1L Ao

o] HBR BfRel oig HRERe AE HK
HA #®EHT Uk A FEgolA #BE sl
& B9, FMArg 484 OVXEdAME &%
264.75+4.41g, 342.6319.46gZ Shamfol ¥
3 AEP<0.00)3A BmATH AT §
EEME %4 268.86+360g, 324.57+569¢
2 OVXHE w3 mistdoyd EEHS §L
Aot HH E; WHEHANE &% 26671t
3.22g, 285.14+381gZ OVX#dl w8 HE
(P<O.001) Al WA 3tE 3, Ex8F #LTEF #HH
REREANE &4 26717+53lg, 287.5%
307g2 OVXHEodl Hl& HE(P<0.001)3A
W8 cH(Table XI). welM, B 2 Ex9} 4T
e+ #HA RERFAA BEHES ZFET 2
At

FEL TEARE % FEHS
estrogen®l] ¢&3%o]H estrogens JIH A
T WEHER PV BREEYE FE EHR
%ol YetdA 3g®. FE FAY @wLE
AW EE, A BBRAA OVXELS 0.21+0.06g
o2 Sham#fol wld) HEP<.00DEA MW
LarTh whe] AI7EF RERBCIMNE 0.20
T0.09go2 OVXEol |3ty HrhE w®strt
fner, B REMES 049+0.02g22 OVX
ol wla) AFHEP<.00DSHA #Emstg o,
Eq:o} #LTEF $HA RS 044+0.05go=
OVXEo] ¥l&]l AR (P<0.05)3HA #Eimnstdch
(Table XHI). & #EEoIA S R E REH
I Eoot KITEFHA wEHAA A-TFA
F7te FEY 9F584E NHdAA FAG
3 Alg "o}

LAl JREE i BF sty
EAET ¥ E9 BREASETE HH HES
KR, ALETREY B e FEAEY A
Aol EF7t MEHIoH, B8] AES 4o

=
2T

2 ZFolx fITET S HAKRHET AT HHI

E HE KBS E B A4A9 595 o
S7h8tn Ao wEkM, BEAEAFA
oM HIIEFE Ex9t FAlo AT HaAo)
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V. & W

BREALILT Z E:9F BREALET HA KA
7F BNEE Ukt F8E aRe BEHE
of mX& &S HRHIEE7] Hstd B
&, MmEd estradiol, ALP,
phosphorus, calcium®] =8, Reh
deoxypyridinoline®] &&, AXBRE 2 g3
BEe Ky FA 2 EEHSS 6B BE
#iL, T FAE B v ddg 2 &
wWe AU
1. BEEE HES £& HERFEEY &

BAR®T E4L{ET HA KREHAM HF&

M AE Emot AU
2. s Boel #LE BES  HE

osteocalcin BB E:9} E-#71tTF #HA

BN FEM AT BT Aned,

estradiol 3 E-E fI{ET, E2 ¥ Ex-#I{EF

tHA wERE E5dA FEK e |t

AR mEEH ALP 58S E; #H#ER

A BEMH v B e, calcium

EES K, E: ¥ EALTEFT $HA #&

B RRoA FEM Je #Bwmrl dde

o], phosphorus SE& METRERS

E-#L{EF #HA RERAAN FEH Jde

WA 7E AR
3. RKY #BMLE BEI R, deoxypyridinoline

GBS B WENY E-fIETF HA &R

oM FEME dE BA7T AR
4. Bo #LE BES &R KBER WE

ES] calcium SEAME LT, E- ¥

E-fL7EF #HA REF 25N BEH

NE # 7t ARNoH, KERHE 9

phosphorus &8dA= EA47E+ #HHA

osteocalcin,

REHANA FEMHE dv Bt AA
KBEE 2l ash weightdl e E-#I1ET #f
A EREFEAAA FEKE Je #Bhot 9o
o, BE3 BiEe ash weightdl e #1178
TREAFTS Ex-4I76F HA RERFAN A
BH e Eiot At
5. #8F] #tolME E: ¥ EAIET HA #
ER A AEM dv BT T TE
o] FAME E HERET E-4I{EF HA
REMFAA AR e #Bin7t dAh
LLEe ##mE HFes] BY mmikRste
BREALTTY HRAE BLAEI s
RV MEESR e, REALILT 7T E9F #
A2 ZAfde B9 HHES EodAME &
FE A & F de Aoz vygyzn
2, A% BEIEBREA JoAM ®mEH HE
B daAdo] gle Aoz BrE
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