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osteoporosis.

WGY treated group) and analyze each serum component.

Results

sham, but that in WGY-treated showed no change in comparison with control.

comparison with control.

significant increase in comparison with control.

decrease in comparison with control.

osteoporosis caused by old-aged and postmenopause.

Key words: Woogwiyeum(WGY ), postmenopause. Osteoporosis

Purpose : This study is to examine what are the effects of the
Woogwiveum(WGY) on the ovariectomized rat model of postmenopausal

Methods : We devide mice to 3 Group(Sham operated group, control group.

1. Body weight in control group showed significant increase in comparison with

2. The level of serum albumin, ALP in control group showed significant
decrease in comparison with sham. That in WGY-treated was decreased in

3. Trabecular bone area as well as trabecular thickness in control group showed
significant decrease in comparison with sham. Those in WGY-treated showed

. 4. Osteoclast number and oseoblast surface in control group showed significant
increase in comparison with sham. Those in WGY-treated showed significant

Conclusion : WQGY has shown to be capable of preventing and curing
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Prescription of Wooguiyeum(WGY)
B (

HEL ® O 5

Si¥  Rehmanniae Radix

8
th % Dioscoreae Rhizoma 8
HIE Corni Fructus 4
Fotdf Lycii Fructus 8
t W  Eucommiae Cortex 8

moAE Cfnnazg ;21111 SC’orteX 4
B+ Aconiti Tuber 4
H % Glycyrrhizae Radix 4

= gt 48
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HEFER 1086 28-S 274 1.500mlet
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KIEEE 10% formalin 2o 124]7F
T4 TAAZE YH]E WS FIKs}H)
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1097 IR 3 4A7F 59 S X5
RiESEE BAFA QA MEAEA BUE Hik
of 23ty Ikl Erldle] 5 pm FA
2 YJErst ¥ hematoxylin-eosin (H &
E) stainings HEf73le] E%EE A

3) i EEY WE

miFs CHEDS TS A% 717
+ Hitachi 747 (Automatic chemistry
analyzer, Tokyo Japan)S {3t}
M Ty, Ty BIES Access Chemilumines
cent Immunoassay 717] (Sanofi-Diagn
ostic pasteur, USA)E o]-&-3ldon, fHl
EH kite} calibrator AleFe 72 3)a}
AEE A BAZF estradiol
(E2) %32 Immunochem coated tube
estradiol-17 beta kit(ICN Biomedical. Inc.)
£ o|43}ed Radioimmunoassaydell we}
ZA38l9d e, Gamma counter (Packard.
Auto Gamma 5550)& o]-8-8f] ZAl3lch
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) WERHENg FHT
?‘}391 =4 xx 3PSSE o 43}
o F £t HlZE student t-testE,
Al Z7ke] wlaE ANOVAE o] &3lg]
ov, EAFH  fleEe P 005,

(001, C0.001°13t2 3t
ITL. SRR

1. f8E ] #/b

IPEREH 7THEKS FHRES EFE
o] 260gel W #ERFES 290z -9
Aole e RAHPC0.09). HEEK
PRARES BN el AT Aoz

Ro)A) okarth(Table 1).

Table 1. Effect of WGY on the
body weight(gram) of ovariectomized
rats

Groups Aﬁ%ﬁ,ﬁ s First day ‘i‘gg{ 57
Sham 10 230 260
comxol g 245 290"
et 25 285

Values are Mean * Standard Deviation.
Control:  Ovariectomized.  administration  of
salme
Stat1stlca1 significance as compared with sham
group (1 P €0.03).

2. M msre) 8ik
) IMiER albumin®] &

J]f[LmFF albumin®] @Eﬁ HERRE o
3.69+0.322 E#HEFS 4842048 2o
9 sHA WAt (P <0.01). AFikik
mpgel oloiME 36420412 ¥ HERREC]
Hatoy oz Al e o8- ¢l
% vH(Table 1).

Table 1. Effect of WGY on the
albumin level of ovariectomized rats

Groups Albumin (g/dl)
Sham (n=10) 4,84 = (.48
Control (n=10) 3.69 + 0327

WGY (n=10) 3.64 = 0.41

Values are Mean + Standard Deviation.

Control: Ovariectomized. administration of saline.

" Statlatlcal significance as compared with sham
group (@ P<0.01).

2) IMiEw alkaline phosphatase®] i
PR

fn#% alkaline phosphatase®] iHiEE
B HEREEe] 35164245012 EERHY
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180.04£26.728.oF f2& e R
™ (P<0.001) AEFER #RfifEe]l SlelA
T 25253+43.23% ¥ HAREC] Htsled f-2
g HAE 2ok (P<0.05)(Table II).

Table M. Effect of WGY on the
alkaline phosphatase activity of
ovariectomized rats

Alkaline phosphatase
activity (IU/L)

Sham (n=10) 180.04 £ 26.72
Control (n=10) 351.64 + 45017
WGY (n=10) 252.53 + 43.23F

Values are Mean * Standard Deviation.

Groups

+
*

Control: Ovariectomized. administration of saline.

" Statistical significance as compared with sham
group (& P<0.001).

*: Statistical significance as compared with control
group (*: P <0.05).

) IfiE® phosphorus®] &

Mi%H phosphorus®] &&-2 ¥ HEf
6.89+1.042 EHEES 6.75+0.999} £-2]&
Aol & Ho|x| okorom, Ak fRERE
A 6.83+1.0602 ¥ #93
zkol & Hoelz] kdeH(Table IV).

Table IV. Effect of WGY on the
phosphorus level of ovariectomized rats

Groups Phosphorus (mg/dl)
Sham (n=10) 6.75 = 0.99
Control (n=10) 6.89 + 1.04
WGY (n=10) 6.83 + 1.06

Values are Mean * Standard Deviation.
Control: Ovariectomized, administration of saline.

4) MmiEH calcium® H#IZE

MmiEH calcium® BIZEfEE HERHE
A+ 10.7120.725 EFEES] 10.81+0.41
I FYT ZpolE HolR ggten, £
AR R M T 104720912 ¥

BAZEo] trsle] H-23 Aol FE MojA]
sk} (Table V).

Table V. Effect of WGY on the
calcium level of ovariectomized rats

Groups Calcium (mg/dl)
Sham (n=10) 10.81 = 0.41
Control (n=10) 10.71 £ 0.72
WGY (n=10) 10.47 + 0.91

Values are Mean *+ Standard Deviation.
Control: Ovariectomized, administration of saline.

5) MuiFH AST, ALT®l #=E

MmiFF AST RIEfEE #IREE A%
T 280.3£24.18 IEWRES] 27412559
Felgh 2ol & BelA] dgtowm, fHERK
FefifEel dedAE 2214220602 HM
REell tested fel® HAE 2o (P
<0.05)(Table VI). fuifs ALT HIEfH
T HHEAEEe] 52.8 £ 54, [EFAES] 549 =
6.4, HERAK fmREe] 567 + 592 Z
bl froj3k ztel & HolA ¥
(Table VI).

4

Table VI. Effect of WGY on the AST
level of ovariectomized rats

Groups AST (I1U/¢)
Sham (n=10) 274.1+25.5
Control (n=10) 289.3£24.1
WGY (n=10) 221.4+20.6%

Values are Mean * Standard Deviation.

Control: Ovariectomized. administration of saline.
#: Statistical significance as compared with
control group (¥: P {0.05).

Table VI. Effect of WGY on the
ALT level of ovariectomized rats

Groups ALT (IU/¢)
Sham (n=10) 549 + 64
Control (n=10) 528 + 54
WGY (n=10) 56.7 + 5.9

Values are Mean = Standard Deviation.
Control: Ovariectomized, administration of saline.
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6) IMiFEH estrogen®] BIE

% estrogen BIEMEY: ¥EEREA 7
o= 404481 (ng/mDE  IEFEEES
47.2+4.72 (ng/mD B}t F7F Zr8tH e
v 24 foAde dden, HEREK
LRt = 48.115.002 ¥ MREEe 3t
ok W3ty gt (Table V.

Table VI. Effect of WGY on the
estrogen level of ovariectomized rats

Groups estrogen (ng/ml)
Sham (n=10) 472 + 472
Control (n=10) 494 £ 481

WGY (n=10) 48.1 = 5.05

Values are Mean * Standard Deviation.
Control: Ovariectomized. administration of saline.

7) MiFE trilodothyronine (T3¢ i
E

MmiEs trilodothyronine (T3¢ HIE
i ¥HEAREQ A+ 1312052% IEH
BEol 1.27+0.48% $-2)3 2ol & HolA
ororen, FEFER THRAEAAM =
1.35£0.742 ¥ R zolE B
o] 2] ¢rreh(Table IX).

Table I{. Effect of WGY on the T3
level of ovariectomized rats

Groups Ts level (ng/ml)
Sham (n=10) 1.27 + 0.48
Control (n=10) 1.31 £ 0.52
WGY (n=10) 1.35 = 0.74

Values are Mean + Standard Deviation.
Control: Ovariectomized, administration of saline.

8) MLiF thyroxine (Ty) 2] HIE

Mi#FES thyroxine (Tyo HEfivs ¥
BAREC) 1.98+0.920.2 IEHEES 1.97+0.82
9} 27 o] E HeolA gdkew, A

Ak RN E 21140972 ¥R}
F-2l3t Aol E HolA] &3t (Table X).

Table X. Effect of WGY on the
thyroxine (Ty) level of ovariectomized
rats

Groups Ty level (ug/dl)
Sham (n=10) 1.97 + 0.82
Control (n=10) 1.98 = 0.92
WGY (n=10) 2.11 £ 0.97

Values are Mean + Standard Deviation.
Control: Ovariectomized, administration of saline.

3. KEBRE EAM B &0 84k

1) Trabecular bone area &IE

KEEE LA BiRE lmm 3bkel] A 2
Bt =3 (trabecular bone area)
HEH e E¥MCAAME 56.84+9.3% |
glon, ¥HEMHINME 3043t72%E
o3 WAE Bder (PC0.00D, AE
gk fTEBel M E 44192712 H#ERTF
k3t o e Bddd (P
{0.05)(Table XD.

Effect of WGY on the
area(%) of the

Table XI .
trabecular  bone
ovariectomized rats

Groups Trabecular bone area (%)
Sham (n=10) 56.84 + 9.3
Control (n=10) 3043 + 7.2
WGY (n=10 44.19 + 7.1%

Values are Mean * Standard Deviation.

Control Ovariectomized, administration of saline.
Statlstlcal significance as compared with sham

group (& P <0.001).

#: Statlstlca] significance as compared with

control group (*: P <0.05).

2) Trabecular thickness HIZE

KEEE SELL B¥dB Imm el A9
B/ptEe] F7 (trabecular thickness)®
W3t EFEAAYE 101.52+8.4ume] &
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o, ¥EMAME 4648£742 F20F
BWAE Bgeow (PC0.001), Atk #%
Mgl M= 70.82+6.1.0 32 ¥HRATEC) I3}
o 4% EmE 2 (P
<0.001)(Table XD.

Table Xl . Effect of WGY on the

Wahe EFEHAAME 120.84+21.4um el A
o, HERHAAME 161.41225.1lpmE -+
g3t F7HE Badw (P.05). HEEK 1%
Mgl e 108.68+24.4nmE EH BTl
sty fO EAE EAw (P
<0.05)(Table XIV).

Table XN . Effect of WGY on the

trabecular thickness(um) of  the
ovariectomized rats
Groups Trabecular thickness (um)
Shaml (n=10) 101.52 + 8.4
Control (n=10) 4648 + 7.4

WGY (n=10) 7082 + 6.1%%F

Values are Mean * Standard Deviation.

Control: Ovariectomized. administration of saline.
: Statistical significance as compared with sham
group ( : P <0.001).

¥: Statistical significance as compared with
control group (**%: P <0.001).

3) Trabecular number #|7E

KERE AL B¥E Imm el A 9
&/hike] Bt (trabecular number)2] W
e EFEBAME 69210700 2w, %
MRl M= 659118 $-29/8F Aol W
olZ] ekekew, Ak IFMERIME
6.45+1.42. HEREET R-o3 Aol H.o
2] 9kokth(Table XD.

Table XII. Effect of WGY on the
trabecular number of the
ovariectomized rats

c Trabecular number
roups

(No/mm)
Sham (n=10) 6.92 = 0.7
Control (n=10) 6.509 + 1.1
WGY (n=10) 6.45 £ 14

Values are Mean * Standard Deviation.
Control: Ovariectomized. administration of saline.

4) Trabecular separation #IZE
KIBE EAL B¥E lmm 3hel A9
B2 7+3 (trabecular separation)2]

trabecular separation of the
ovariectomized rats
Groups Trabecular separation (um)
Sham (n=10) 120.84 = 214
Control (n=10) 16141 + 25.1°
WGY (n=10) 108.68 + 24.4"

Values are Mean * Standard Deviation.

Control: Ovariectomized. administration of saline.
: Stati§tical significance as compared with sham
group ( : P <0.05).

¥: Statistical significance as compared with
control group (*: P<0.05).

5) Osteoclast number #I7E

KIRE SELL B¥RE lmm 3hlel A 9
B A A S osteoclasty] B v
mm% E#HEIEAIAME 0810392,
IR E 2512042 Fol E@mes
Tt (P C0.001). AR $REfE
M 1.2440.43 ¥ERRE 3l Hoist
WAE Bk (P<0.0D)(Table XV).

Table XV . Effect of WGY on the
osteoclast number of the ovariectomized
rats

Osteoclast number

Groups (No/mm)
Sham (n=10) 0.81 £ 0.3
Control (n=10) 251 £ 047
WGY(n=10) 1.24 = 04%F

Values are Mean * Standard Deviation.

Control: Ovariectomized. administration of saline.
: Statiﬂsﬂtﬁica] significance as compared with sham
group ( @ P<0.00D).

#: Gtatistical significance as compared with
control group (**: P <0.01).
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6) Osteoblast surface &

K ST B Imm shiel 2]
G/hkEell A 2] osteoblast surface® 1EW
Biol M= 7.42+3.8%0°) o, #HHREE]
ME 17.8445.2% % H-ol8 #EingE J+F
(P <0.001). AHErek XM=
11.27+4.8% 2 ¥Rt F-23
HbE BAH(P <0.05) (Table XVD.

Table XVI. Effect of WGY on the

osteoblast surface of the ovariectomized
rats

Groups Osteoblast surface (%)
Sham (n=10) 742 + 38
Control (n=10) 1784 + 527
WGY (n=10) 11.27 = 487

Values are Mean * Standard Deviation.
Control: Ovariectomized. administration of saline.
: Statistical significance as compared with sham

®:  Statistical significance

. as compared with
control group (7: P <0.05). .

(&)

Fig. 1. Schematic representation of the proximal femur including the femoral
head and neck in sham-operated group (A). control group (B). and WGY group

(C) (magnification, x10).

FMig. N 2.‘ The samgle area within the

femoral neck for measurement of
trabecular bone variables is depicted
by the black lines. It begins 1 mm
distal to the growth plate (GP) and
extends nearly to the junction of the
femoral neck and greater trochanter
(GT). (magnification, x10)

e Ha g

Fig. 3. Schematic representation of the

trabecular bone area, thickness.
number, and separation in
sham-operated group (magnification.

x50).Trabeculae were well developed.
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Fig. 4. Schematic representation of the
trabecular bone area, thickness, number,
and separation in control group
(magnification, x50). Trabeculae were
disappeared and showed widening of
marrow spaces.

Fig. 6. Schematic representation o
the osteoclast number (No/mm) in
sham-operated group (magnification,
x200).

N. % %

Fuller'®7} &0z BE

B
£ WAetm Aolat o), Joseph 7

W
=
Fit
rlo

ddd, AARE A=, F44. AE

o OERE, §2IUE 5 A, H

Fig. 5. Schematic representation of
the trabecular bone area. thickness,
number. and separation in WGY
group (magnification, x50).
Trabeculae were developed, but
trabeculae were slightly decreased
compared to that in the sham-group.

Tk -, o

Fig. 7. Schematic representation of
the osteoblast surface (%) in
sham-operated group (magnification,
x200).

At e, A GAL AL BEE
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et LR 5iE s BER 15
22 dAdvleld  FelAbEA(serum
alkaline phosphatase), & $AdQ
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ol . Bk HIERE 2F HH.
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2o, 2HA Bl REHE B
HmE AT BHE £REST BREAAE

BEEelete #ol AAUA =
=

P N mﬁ o) (RERE -0
HAR) o “lEmAkzEn AMZBER
W% ﬂ%ﬁmﬁEZEh_ﬂs-iﬁ%
EHoR ABRMlAM ZiEgEel TRE - 44
FHi - BES WX FMREF - kb - HE
mE EHeIH”. I HREM &
orolRW. BMFK-S HMmiEEse,
LS WMLE - Sy, LERe
WA - e, fiRTFe B
W AN E S, fhihe HFE - R
Beln, HEE MMAR - AMEESY,
WS EARRES - R LS. e
B st - 4l KBRS - B kst e
ol iEHRO] e A AT HE K
fes Z7ksle] MEMA. BE. IBH.
BiEk 52 e,

olo] L BMEM - WM
wfgel Ay AEKel BZILEel 1A
= HESES EEMe R FHIA)
FuBTS ERME B A 13 M
Bix B2IUE B AR £0 &
sty miEd e fHtEmT KEBE SEL

'é-
b
H

E») ¥ ml°

B BES] #(LE BEsIA.

HEERS Aoy, WX f8HE] #
b2 Mol EFBE] wsled FEM
dE BME B Kalu 579 @
of olatd, HECIA RS ERFEshd
feEo] 3t oW SR HAE F
estrogen® ix#Ehd AFEhnrt KR
o3 stodv. & TEAA AR
BT BEB dedME FEEUE ’5“;%
o] #4{t7 gk (Table 1). ol 3l
o ERsER7 7] dEelzta BN
=, AEEkel RS MmETd BRel
¥13lod estrogen®t 2> RSFIEAN HIHIRK
7t A BFE & dudo

MmiEH  albumin®] AR #HHETEC
3.69+0.32% IE#BES] 4.84+0.48 Bl F
A sk e (PC0.0D). ARk
mgel] M 3640412 ¥ HREE
tested b @A E o AEMES
Aok (Table II).

BEIES A A L Z
. o, BIFRIR 3228 AAbeln,
ALPE W3 AA oA Fif Fol=
okzb mE 4 ok FHF (osteoid)ell
2t oo ML FEHA et
WA= FEKLEES Aol ALPE
st g% 23t AL Hdstal o
A BRI TURERE o) vhehdel?,

ALPE HFIEER KA, HRE SoA
whsle 2= AP ME Y-GT, 57
-neucleotidase 52} s $uksti, &
wiRoz Qg ALPHEME FHidkel o
B Al B S X B 231 A
FoAM= EWhHE B & o mRifel
ubsle] FFEe] v Aol 18
34 deoh. ALPE: BIfmiRst &
Mg ke T AdE] 1% dRvt
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ZFoll Hu|= = BREAM BIRE B
SERE, BIFFRIR HERETUERE, A<D
ToE sl FHE] & .
Hhiker &7 BEERC Sidgd
TE7F Ehske BEEER S F23
fEIEI ™ miF alkaline phosphatase
o) {HEEEE ¥HFRREC] 351.64£45.01% 1E
WSl 180.04+26.722 ¢ #-2J8 e
Bgorn (PC0.001), AEFEK iR
el M= 252.53+43.23 0.2 ¥EREEe]
3 fog WHAE B (PC0.05)
(Table ).

el MRS ABEEC EEYe) ik
EHEE AN A dbseoz BT
A oA o]F ]9 IR} i
etk s=o ot Fo EREL £=
o e Fo,

Phosphorus($) & =& g 2
g A ARoldA elA fE, fik
WE, A2 AL F-F Tl Feid.
2A7F AQe AW F= A9 <k 500~
800ge2 % 80-90%+% Hol, 15%x=
Bmel ek AAddFE sl A

Aol =bouk

2] FERT. A F Ao, H
fa elae] 203, Al Ca, MgZ &4
ANAAE BEAE Az, 12y
< BIFRMRE=2 A9, vgD e
J BRI A, 8
Agzloz Y24, o

1
Z|ez 479

o= ofn ot

(o)
L
|o
feu
o
=0
o
b

estrogen 2o = <l
AT, F BRIKA Qe Zest P

fHlasb o2 RE S ARl Rk
e FRHE7 4tz e o Ehn
P fMiEd phosphorus®] &8 ¥R
Fol 6.89+1.042 EFEBES 6.75+0.99¢}
23k Aol E Hoe|A| oigkeowm, HEFEK
THEEE) A= 6.83£1.0602 HEHI &
2|7t 2ol HolA| gteh(Table V).
Zra-> ERERC o lkg A= A3}
Ed, 3% 99.9%% wel YA 0.1%+=
igsE FAM FIZHNE KA
ek i FE> Mg oF
171000 A =5 A8k #ie HHAIEM.
Mt E, AR EE, HE, S22
BEE 5 o3 Hs 39, 895 Z#
g

& gnas Agstz UwA

T2 A
o] &3 Zgow il fodd
o 3% Zge AR bRk &51R

#H Y OHRES FRKE AdsHEd.
olo Tl ZT=2EE FIFRRIE
2, ZAEA, veldlD Soldk gl ki
MREETY B iR 2, 2o Bk
iteol 3EMA HZEdFo] Vepdeh 1
Agd 32 Mlartg 23 ¢ =

AAY $EE 9 B ZE HAol
A BIFKER. &, BlEAA 2
AA A o] Aol Q&
B AR IR RE TUESE, vl e}
Zh A RE M. o 2
ol AT g3 A Zgol
ok SN E KT By E®mot
FHEe WS st mH #Ze bR
L A A 3=z mdrie] caleium]
RESLE BRIkt Biel loh i
B ocalcium®] BIEET ¥EMHYI H$e=
10.71£0.722. IEH TS 10.81+0.417 §-2
g ApolE HolA atow, HEFKIXME
BEoll 2lolA = 104710918 ¥HEREE K

rlr (1

i
AN

A

i)

-]

U oo oo 32 PN
off

LO{N )

kit
% o

o]
—_—
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BERER0| HBY OEC 83ILEN UXs o2

gkl foF HeolT Helx ookt
(Table V).

AST(aspartate aminotransferase) 2} ALT
(alanine aminotransferase)2} A1z I8
M HEAE fERE A =of vl m A AdatAd ol
Fon & M il Bl w88l
71} A W3}l aminotransferase:
ol kel = EA sk gl PERS T
A7IH 5oz &3 MiF BERIE
S e e BERe A
AM Aol & 2 il AM Mz )3
st s og MBS Wer 1
Hug il s=rF dAsA w1
mes fHidie] #& MITHES 2
A= LFp, BT, BB, mERe) FEAFZE e
oM BREES et A R 2 b
2roll &Abol glew A9 sk g
o e AR miF ALPS] 38
mzb Fel A Rk Z QR HFHEE Rl
M ek AQlA ket 3, AEEERS
oju gt ML XA BEEEr] s
o] MiEF+H ASTe ALTE &3l

miFH AST REfY HERHA AS
E 280.3+24.12 EHEBES] 274.1£25.59)
frel gt 2be]l S HoelA] Udkow, HEEK
TR UM E 2214420602 ¥HHR
foll et f-ol' WAE 2o (P
<0.05)(Table VI). miF® ALT HRIEfE
= HEAEEe] 52.8 £ 5.4, EHAES] 549 +
6.4, GEFER {XMEES] 567 £ 592 7+ ¥
b #2og Aeo]E Helx okgtth(Table
V).

o] #iRy MEYIKR HHES MmiF total
ALP®] &7t AFREERAAM it A
o] obd& A|Atebe, =t KRS AT
of ¥ JtEEHC A& vehE A
o= B

LEngkel AR Bl estrogenol
U] 2| e wislel dolr 7] 93l
MiEF estradiol(Ey) & WlESG o, fiF
 estrogen HIEMYE #HEBHA A$:=
49.4x4.81 (ng/mD E IEFEEES] 47.244.72
(ng/ml)2v} <7} st ovt A4 A
o] $oAL gglom, Ak LT
alol Al 48.1+5.05%2 R FEERel Mesled W
oH& H37 gslek(Table WD, o1& 90
BYME 3 % estrogene] BAE A W
Ledutn ME FiRs e 28
E Mol HAR EMMA B &%
g ez BErEd

ikl Z=8o+&  Ty(thyroxine) 2}
Ts(triiodothyronine)® 2 %71 2=
AArele] Ty 100% Fikigel Al A A=
d dsle] Tie oF 20-30%%ke] HUK
frel A A= IR 70-80%% Tz
zAM T,23E T2 fiRdg™. f
AR R TUEREAI M FRRRE2 29
@Ryl et BEEmI Ewibkor
JLESEe] B HEIEEe] A E AR, &
A7y BERE $7Hs7] W&o &
o] kAsted HZILAES] AU HRMR
32E BHEES WAAIE HES
Bkl 2220 AH Fldkel {ER}
o MEANZ calciums s A 7=
Aolm HRIR T2 23 BEEHA
o Bk fER-S B MRZE EAske
Aoz oA g,

olo] EHL AEHKY Bk =&
o] AFJAE dolr A FHEFKol
FRIRE2E felod nxe d3%s &
st MmiFd T HEfis $HiE
Bl AS+= 1.31x0528 EFEEEY
1.2720.482F +2j8F zke] & o]z olsk
o, FEEK RaHdAME 13520742
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BT o3 Aol E ReolA gtet
(Table IX). MiFEH T, WEME ¥R
BEol 1.98+0.922 EHEES 1.97:0.82¢F
$rol3t Apo]lE Holx oo HEREK
TEBA N T 21120972 HEEEY f-2
gk zlo]l & HolA skth(Table X).

BF2IUES  HHEE (cortical bone)°l
gkolA] 31 /I (trabecula) o) S8k =
Z17F wLHel B 3kE ged
LR FAA BEIUE o A 2
BIE g = g8 HiEeE F9
e Rk, & B9 hematoxyline¥t
eosiniefa & FIMT M ES T3t
of KRG ENr Bigi &/ kel #{tE
EEsld o (Fig. 1, 2).

KEEE SEL B lmm shel A 2
H e HA  (trabecular bone area)
vl E EFAIAM LT 56.8429.3% ¢l
geon, HEHAME 3043£72%FE
o8t WAE Bodoew (PC0.001), A
iR XA M e 44194712 HEREE
et g EwhE BRASKP
© {0.05)(Table). T/ MES =7
(trabecular thickness)®] W3t 9A] EH
Bfoll = 101.52+8.4umel o™, %HHREE
oAM= 46.48+7.4% Fol% WAE B4
ou (P<0.001), AiFek kM=
70.82+6.1 2 ¥EATES) eI o3 i
meE 2yge (P<0.001)(Table . Fig.
3,4, 5). ol Aol A IR HHikE ARCIA
B §A4e Adte 7EY B
2 dAEA TP Be] A
Fo7F BRKE A BEE KTE o
A ste] FZILES] FHEAA s 2
od 4 g 2™-d B
(trabecular number)$] W3 IF ¥ #fel
e 6.92£0.701%1 o,  EEBCAME

6.59+1.1% §2 8 Aol HolA| ¢k
o, Aek MM E 6.45t1.42 ¥
MEET o3 Aol HojA AU
(Table X 1T ).

B/hkEe] 7+ (trabecular separation)

o] Wty EWEAE 120.84421.4um
ojglem, #HREIAME 161.41£25.1um

2 898 @S 2AH(P0.05). vid
o) fHEfk {ZATEANAM T 108.68+24.4um
2 OEERE ksl fo% W E BA
ot (P<0.05)(Table XIV , Fig. 3, 4, 3).

kel A 2] osteoclaste] £ =9
mm%  FEHEIFAME 0812030302,
HRHAAME 251042 §23 HME
fast o (P C0.001). AEK EETE
ME 1.24+042 EMETEC) H3te f-ol7
WS BITH(PC0.01)(Table XV,
Fig. 6). B/l A2 osteoblast surface
r EHEEAAME 7.42:38%192o™, #f
BEt M= 17.84452% 2 93 e
FastAd. AEK pRibL s PR
11.27+4.8% 2 ¥R M3l f-o7t
WAE BATHP €0.05) (Table X VI
Fig. 7).

LI bS] HgessReE B o AEER fihl
ol A ey ooyt £ AR A=
o] ofzl AR dskeyt MiFH
alkaline phosphatase &S] k-,
M E/MES] mifEkid ¥ B/
7 el 3. %/J\E-"/l A WA BE
fuel Wt geale] AEFER U
o] type I 5 fURES HRE (ERS
32 ASE FHINAI S22 LK
< FERIA type 1 BZILES B
2 EFE ERE 4 e AeE B
e}

e

OlN T N1°
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BRI EBE 0RO &350 OiXls &

)

VO % %ﬁ

HEERRe] JNAHME A" type 1
BAZIVE BRA A ¢
R T AL HEwe AT

L SREAEL %8 PHEES E¥NTE
vl EERREe] folAdsle BmE B
ol \b, REFER MRS B EAREC
Hated folgt zbolE Mool osh
o}

2. IMiE®H albumin® A8 FEH B
vl EHRAEe]l f-o)shAl wdsk ub
o, AEER RIS HRER M3t
o k7t jAEtg ot foA e A

e

3. MiF" alkaline phosphatase®] &1E/E
T EETE vs] EHEREEe] F-A
B EME Bl wbd, AR A
= BRIl feldt WA E
24t

4, 1% phosphorous & &2 ¥ HEEC]
ERES A8 £282E Bo)A At
om, HEEK AN H IR
v FES 28RS Holx o).

5. LS calcium BIEMHYE ¥EREEC] IE
Wil ws) HEI} EHE Kol
dsrom, fERER IRABEE B EARE
vl HES £82E HolA ¢t

6. MiFEF ASTe] BEHE ¥EREE] IF
Wil wvls) HES EREFE HolX
- wbH, AR k|
of vls] HEI HAE Rdd MmiF
i ALTS H#Efie 2

7. MiEAH estradiol(E») 9] HIZEME ¥R
Bol IEH Bfol Ml #T F7Msd e

U gEES ddod, AERIkan
= ¥ERREl Lks] HdoE #4Es
Aot

8. MiFHH Tyl AEfEE ¥EEBFe] EX
BEoll vl HES ERE Holx o
kom, FEREK M HERRES)
AES EZRE Holx| Yo

9. MmiFH T WEfET BEREE] E¥
Bioll wsl AEST ZRE Holx ¢
stem, FHEfR HARE HEES
AES ZHE Holx oot

10. KERE SEfr B8EE 1 mm THAA
o) Bk ETE HESM b BETEC]
EFR v FES HPE 2
b, RERAR TR Rl M = B RREC
vls] FEs \mE 2

11, KRG SEfL B85 1 mm THAA
FAEe] A 8k BHEERAAM E
WHEC HFES WS 2 ubd,
FEER IRERI M= BT v 8
AES EmME Bch

12. KERE LA B33 1 mm THAA
o BH/MES o] sk HERREC]
IEF T vle] A& XRE HolA
grom, HEFEK RAMSE ¥R
vla] FEg MRS Holx gt

13, KBRE EfL BWE 1 mm THAA
o B/ Wkas b BHERRRC] B
FEoll wld) HEsHA End K, A
BRAR HRELBES HRBES) wle FES
HAE Bod

14, KERE £ 53 1 mm THAAM
o] HohES] BEHINRS] B HEARE
of EHRF W& AHESHA Emd
K, AEFER fREABES HEAREC] W]
) HEI WIS XA

15, KERE SEf B8EE 1 mm THAAM

S
\m
n
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