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Effects of the Gamidokwalgisaeng-tang(GDS) Oral
Administration and Electro-acupuncture at Chishil(BLsy),
Hyonjong(GB3g) on Osteoporotic Rats Induced by
Ovariectomy

Choi Won~-hwak, Cho Myung-rae and Chae Woo-seok

Department of Acupuncture & Moxibustion, College of Oriental Medicine, Dong Shin University

Objectives . This study was carried out to determine the effects of Gamidokwalgisaeng-tang(GDS)
oral administration and electro-acupuncture at BLs» & GBg on the postmenopausal osteoporosis.

Methods : In order to study the effects of the Gamidokwalgisaeng-tang(GDS) oral administration and
electro~acupuncture at BLs, GBx on osteoporotic rats induced by ovariectomy, body weight, femur
weight, uterine weight, serum level of osteocalcin, alkaline phosphatase(ALP), cholesterol, triglyceride,
estradiol, androstenedione, testosterone and urinary excretions of calcium & phosphorus were measured.

Results : 1. Body weight in all experimental group decreased significantly in comparison with
ovariectomized group(OVX).

2. The weight of femur compared with body increased significantly in GDS oral administration and
combination treatment group in comparison with ovariectomized group(OVX).

3. Uterine endometrial morphology is caused by ovariectomy and the weight of uterus decreased
significantly in control an? =!I experimental group in comparison with sham.
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comparison with OVX.
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4. The serum level of osteocalcin decreased in all experimental group in comparison with OVX, but
significantly in electro-acupuncture and combination treatment group.

5 The serum alkaline phosphatase(ALP) activity decreased in electro-acupuncture and combination
treatment group in comparison with OVX , but only sinificantly in electro-acupuncture group.

6. The serum level of cholesterol increased significantly in OVX in comparison with sham and
decreased in all experimental group in comparison with OVX, not insignificantly. The serum level of
triglyceride increased in all experimental group in comparison with OVX, not insignificantly.

7. Urinary excretions of calcium and phosphorus decreased significantly in all experimental group in

Conclusion : We suggest that GDS oral administration and electro-acupuncture at BLs; & GBg are
available for prevention and curing about the postmenopausal osteoporosis.
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Table 1. Prescription of Gamidokwalgisaeng—tang(GDS)

g A @)
OB Dipsaci Radix 6
4 B Achyranthis Bientatae Radix 6
BERf Xanthii Fuctus 6
207y Rehmanniae Radix Preparat 6
BB Angelicae Gigantis Radix 5
EESE Paeoniae Radix Alba 5
B Clematidis Radix 5
B OIE Angelicae Pubescentis Radix 4
15 Notopterygii Rhizoma 4
B Cnidii Rhizoma 4
Bik% Poria 4
oo Fucommiae Cortex 4
£ H Gentianae Macrophyllae Radix 4
B Ledebouriellae Radix 4
BN Cinnamomi Cortex 4
Mo Asari Herba Cum Radice 2
H = Glycyrrhizae Radix 2
4+ B Zingiberis Rhizoma 12
OB Zizyphi Fructus 7
Ny Carthami Flos 6
S Rosae Laevigatae Fructus
SR HL Placenta Hominis 10
B A Cervi Cornu 15
Total amount 131
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Fig. 1. Effects of GDS and Acupuncture on body weight(g} in ovariectomized rats. Each point represents

the mean valuetSD(n=10)

* P<0.05, ** P<0.01 : Significantly different from sham-operated group.
+ P<0.05, ++ P<0.01 : Significantly different from control group.

Table 2. Effects of GDS and Acupuncture on body weight(g) in ovariectomized rats

Groups First day After 8 weeks
Sham 243.7£5.21 276.9+4.93
OovVX 256.4+5.30 343.7x14.1%
GDS 260.8+3.94 301.6+11.1+
Acu 25762428 299.3+5,90%, ++

GDS+Acu 266.2£4.97 303.0£5.20%, +

* P<0.05, #+ P<0.01 : Significantly different from sham-operated group.
+ P<0.05, ++ P<0.01 : Significantly different from control group.
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Fig. 2. Effects of GDS and Acupuncture on femur/body weight(%) in ovariectomized rats
(A) Morphorogical change of the femur before and after oohporectomy.

(B) Bars represent the mean valuexSD(n=10).

* P<0.05, ** P<0.01 : Significantly different from sham-operated group.
+ P<005, ++ P<0.01 @ Significantly different from control group.
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Fig. 3. Effects of GDS and Acupuncture on uterine weight(g) in ovariectomized rats
(A) Morphorogical change of the uterine before and after oohporectomy.

(B) Bars represent the mean valuetSD(n=10).

* P<O.05, =+ P<0.0L : Significantly different from sham-operated group.

+ P<O.05, ++ P<001 : Significantly different from control group.

Fig. 4. Photographs of uterine cross sections from a sham-operated rat(A), OVX control rat(B), and OVX
rat freated with GDS(C), or acupuncture(D), or GDS+AcU(E). Hematoxylin and eosin staining sections.
Original magnification x40
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Fig. 5. Photographs of uterine endometrial morphology from a sham-operated rat(A), OVX control relxt('B),
and OVX rat treated with GDS(C), or acupuncture(D), or GDS+Acu(E). Hematoxylin and eosin staining
sections. Lumen(L), gland(g) and stroma(s). Original magnification %400
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Fig. 6. Effects of GDS and Acupuncture on osteocalcin in ovariectomized rats. Bars represent the mean

value=SD(n=10)
* P<0.05 : Significantly different from sham-operated group.
+ P<0.05 : Significantly different from control group.

2% B3IckFig. 6) Ero] 1461980/ 4, MBENES LB IEN0] 156¢
85U/ ¢, THfedrieo]l 117+85U/¢, 1311 #ftAK

2) Alkaline phosphatase(ALP) ¥ ko] 1448112072 2 UERYT). & MBI v8
Mm% & ALP 38 Shamffol 124+65U/7, ¥ o EHEEMR fdg TAE YelA T (Fig. 7).
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Fig. 7. Effects of GDS and Acupuncture on ALP activity in ovariectomized rats. Bars represent the mean

value£SD(n=10)

* P<0.05 : Significantly different from sham-operated group.

++ P<0.01 : Significantly different from control group.
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Fig. 8. Effects of GDS and Acupuncture on total cholesterol in ovariectomized rats. Bars represent the

mean valuetxSD(n=10)

* P<0.05 : Significantly different from sham-operated group.
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Fig. 9. Effects of GDS and Acupuncture on triglyceride in ovariectomized rats. Bars represent the mean

value=SD(n=10)

* P<0.05 : Significantly different from sham-operated group.

0.10

Estradiol (ng/100 ul)
o
[6;]

0.05

0.00

Sham

GDS Acu

GDS+Acu

Fig. 10. Effects of GDS and Acupuncture on estradiol in ovariectomized rats. Bars represent the mean

valuexSD(n=10)

* P<0.05, =+ P<0.01 : Significantly different from sham-operated group.

+ P<0.05 : Significantly different from control group.
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Fig. 11. Effects of GDS and Acupuncture on androstenedione in ovariectomized rats. Bars represent the

mean valuetSD(n=10)

*x P<0.01 : Significantly different from sham-operated group.

++ P<0.01 @ Significantly different from control group.
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Fig. 12. Effects of GDS and Acupuncture on testosterone in ovariectomized rats. Bars represent the

mean value:SD(n=10)

+x+x P<001 :© Significantly different from sham-operated group.

++ P<0.01 : Significantly different from control group.
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11



The Journal of Korean Acupuncture & Moxibustion Society Vol. 23. No; 3. -June 2006 :-

Urine calcium {mo/di)
w

Sham OVvX

GDS

Acu GDS+Acu

Fig. 13. Effects of GDS and Acupunciure on urine calcium in ovariectomized rats. Bars

mean value:SD(n=10)

represent the

* P<0.05 : Significantly different from sham-operated group.

+ P<005,

++ P<0.01 : Significantly different from control group.
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Fig. 14. Effects of GDS and Acupuncture on urine phosphorus in ovariectomized rats. Bars represent the

mean valuetSD(n=10)

*x P<001 : Significantly different from sham-operated group.

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

V. %

2

FHIES 9 797 %
A3

€ Yo7 uYE 9 AEEd sty *}%El
£ golth 2YsHoRE AAT TAg Ha
AFel @79} o) ALE BAoR AP

aﬂ]i

BTHIES FART QR A 6 S thisit
SHES IS Bol A Hed, AddAe
654 Pt 20%9] oJAdo] THE AP 654 o

12

T4E 73%‘3&':}. g3l 504 °W9\
%ﬁﬂﬂ ol 1%

1°L°ﬂ o3 Alggol )
$ =3 Wé?l FF«I °%*é°ﬂ’~1 o] Vet
BEIES] #E7Y RN F A= olfE
H Aol HH A5 2 E(estrogen)d HH|7T FaH
edl, d2EZAL] Zart wo] wola M L (wx7]
o #3g gaste A¥)e F5E FUHA WY
HE 281 BEIARE FAAIN) Ao,



- ISRETEE AR Lnne £ - B BE R ol 8 A4 FHUE e pa

ok (i
4
4 N
o =
b
o jg
ik
£
ol
olv
b
o
oXx
uh
i
o}
o J
g o g jo
G Hoox WU

o Ol ok

&
flo o
ot
g
o Oy f
ol d
ofN
o
M
o
B

K

b

o

ox

il o

Ku)

ol

ol
]
o
o
12 b
il

Jmt A
ofl
i
e

N

Wk rlo
<)
o P b e

24

3
X
L
o,
lo ok
of
B %
=2
X,
>
e
ey
o,
H& o 4N
i)
woe e
X, oft

mH 2

H
2
N
-

)
A
Ja

o

oft

ofN

i)

A

T
J

—\'EI b o

L A

s

2

r.l
LY
ol
ik
o
=
O
r\:l
oXx
)
re
hi
o,
offt
ot
o

o
ot =y

(T o

3
N
&
Bt
1o

>1
055
i
o
b
2
e
ox,
it
ol
34

lo

wx
0,
a7
=
=3
o7

=

ZJ_VI
i
Jl}l

2 i oox

1o
Mg
X
Wy
fins

O‘I;N pL (H

o
4 o
o,
ol rlr o
N T

oft ~-
i
el
of ¥
2 o

_/': 0] o\,}
YA wAba —E— W(dual X-ray absorptiometry;
DXA)¢] 2HEE &

2

A g g

il g = FHAE vhle
20-40412] H& AglolA £Hd H %%}E*’i‘ 7]
FO0.8 25¥FHAL o]she %%(Tmscore, c}

P AR Ut 249 BE S

Z3 24 2 2FF 322 g8, bisphosphonate,
22 59 n3ayol flow® AP ki AR

W EFANE/} AT FELD QG HAA7 F oo
718 SthEES estrogen AWl L Yeld
Q0BT estrogen FHE AU, estrogen A}
fo] F7| ExlA FAE BAELES dAH o
2 Z F5E Adstd, 270 ARetE 24y W
A g#7} of e Ade Fo] Aok suEFel 9
3 FA A AFAE, AV WA dHE F

st Aol Foh BETE AMSAY £ 59 W
Hwoz BAE Jl5e 3 Wl AR wrog Loy
o 27] AFTEE stofob F}¥,

SIS BRBWOZ BE ‘%ﬁ’ W
gzl Wele) &at’Y B KHE hiEs Je
We B, BEolERE g M Ak fi
< A= Bol Aerlsel dste “BE®, “BEB
Ffrolg} slol Qe A} AeLF) FAo
9e dusigy, “BE oA o] Fol B

ﬂ m]ﬂ

2 frEstn BEEE S wEst FY R A
g Feon sy, B THEM - ENAR,

of “EBFE--BEE, TR - KBES AR B
R PERR - AR B agh s st
ol GEEe) AET N HES BRE HHE
wpe} Bgo] o FhEel Rl FEIEY FE
w2 QAH D Ao BEE TR - Bl
“HFFEITAMR, ARETR, BIRBANK, MR
LT Bkt SATEKA, BEHmEEE B8
et ST, BEE THER - EdEiH, 0l HE
& ERn R BERAE, ERE, 4BEEY a9
omP uEfgo Ay FIRME TEEANE fElke)
E]_E?).

MRBEEEES BHIEY EH g o
AN LEEYE EHOEZ BIEFEES z;;zxjig
slol TEA UA KE - S welm, AES
S3, HET - BB - KE - AET - ST - S0
S ek gtk AUl MIEEARS RIS
i 4@ aa%tza o ERE LER,

R, z@sam = heol 9l WJ B SR
WATRES BhE E°1 frﬁ\e ‘
sEpe] e SholR W kb - £ - I :
o mwaste] FHEe EES stm oy Mg X
o} Bum - e - EES BmRmety, Ak
CHE SO ERE WES M 11 - mkE iR
mA a}o% FREA 7
HARURID) e oFEo] ¥
B BN e RES o}o# ﬁr—g—
oA i - BEFE 7Jno}°% e
o el RS RIS m%w
FEIRCGATE)SlE oFZo] Wtk ALfEFE IRMBAL - T
G, SRTE BN EE R R - AR,

0%

O

0

o

o

B RIS < T ) Slef ki
ols} 7ol | sstel Aael IWEA RS WA

I, RS £t kel 95 A Bo2M kb

13



h "The Journal of Korean Acupuncture & Moxibustion Society Vol.*23. No. 3. June 2006

Fate] AL 2ol XgaA Hol #Fol A3
e BEEFEE 38 718 972 E Fk
fE = ZEpol 88 4%, of 59 A7) i -
B fego] B 2V AT 283 BEALE 2
BN Bteo] g o] 5999 d771 Q).
FEEBLp)Y REL KELE HEAE - FlgH

ﬁb“r ol ol EHERE - Tl Aledy, &
#(GBp)S HEEEA HHEE - BRCHREARY #hso)
ol HEEE - BEEE - WE - THRERS - BiE
& %9 RS XNasng LI Bl g8
Rl S ”"fi"]‘:}m
- &Y dAte BF Z2e 2 U9 % 4E 3=
2o 43538, H]E}”‘ D 5o o3 29 HF+
(resorption) ¥ A 8 A (remolding)®] A& £3}
g€ AT 73” 71 dAdAE= F
estrogen®] 7t BAE Holn, E3] % Wi
T Zah @il JS} A Ho FoA Lol
dog wHUrte AESF Aol o |
Estrogens 78\d7] oAjolA & g
Zgo] ANalE, F9 H%—’F &
01 g a3y 598 Fdd)
AL oA s o LJrE]rH‘H
estrogens 613 ©]4 ALE3E A}l *1—‘5
TE"E FTEY JHET 0-60% $e AL
AN e, Paginini-Hill 5 60718 ©]4 estrogen
T 8ixle] FAAYEI} 042%o0|0, F=
A2ZA NA% estrogen Fol& 2H YAxs} A
e Ag AZY £ Agdn o,

Kalu™'e] A7l w2, Jisitiipel o8 45

AROlA Filke BRI 1t fALe. é
BERE &7t B8 A9 FigRel =
ZteEle R el 343 gk 3 e Ey
Kol oo A, BN #Eol Bk B, IEl
o Bi%k Bk 2 estrogen, tamoxifen(#iZkeh),
parathyroid hormone, calcitonin®} &% 59 x]g9)
e F RKE ol ol A9 SAMe A
I 71 Rl B 4ite] Bike) g AT
ol glo] PRELUIRRIGS AT BBl Bk mdo
st Basigic o] olfZ & HEIA
= EAEH aRE AR B 292 A)gs
Aot

Estrogen®| Az} §85E] Bt Alole) B B
Fol digt A7 Ade #HREA Basly g
Kalu $°¢ IS AAG 79 mEe wmeln

o Q

ol

ra
o gl ©

ot

pi=

rﬂ FE
'Q il
5
4

10
il N
o o T

4 & oo et o

o
2

o

estrogen?| #HEE EEEME MEFFTn )
Yamazaki®e 87X JILE Brksid foEo) 8
JJD*HZ}J— s, BHEEmY dRES AW A%
e 4 7l°]°}— Rog2 Busta ot ofg
st HF 7)o BEAPo] FHHE o F9Y
(<128 SR RE PR %ﬁ‘é&i st} AA9] F-¢ol
e} Az el gabt Wksty] qEes 3§
T Y. gy g AFeA "l B8 HA
7] AAelA oj2EZ A Aol YA FEE
T et ol FAYACA FHI8ks androstenedione
o] AWz 7+d @ AXo|A Ba3lEY estrogen
o2 A#HI] o]t} o] Wl 93 JArE
2 ARE A7 HAE oA i iE
ZA Ao watd K23 njujg ol

K ERAAM gL 8F ¢ AT
= ShamBrR ot HWEBHOVX)AA #34 EAF
WIE By RBEFAERIEE, EHEEE
el HARER 25 HER v {93
AF577 JAHAT. WA, mRBEFER &
ndel EEEAKRS A& HEd 93 mRe
o /e 4 UA AASHFig. 1, Table 1).

fomdol digt diEEe FANEL, MEBHE o
& AF Z7Y BHIUE 2 o gEZe &
A FAe] gz EEH uls] BB bl
A Vel o HEERfl HIS] skIBIE A ARk
B3 AR A SelatA FUkskgih ol 3P
o] gl PREHIAEC] ShamBEel uvls] Wiy T2
ot FF7)A FFo] FoHog dule AA o
Ash IRENEEAE EngEe) %ﬁﬁﬁiﬁﬁfﬁi
da Ao 3 Al dEE FA ZAE A
ch(Fig. 2).

TEARE £ FEHS EF estrogend] &3 o]
™, estrogen Jifio Ayt Bulsog Figist A7
99 FEZEHHRSK JedA 29 FEHme
PEFBHY HFARE Fddste 7|F0 Hed,
IIEFEEGES A 38 28 EolA FEo] ShamEfol
Hla) &= Jov(Fig. 4, 5) FEY FA =3
IEERe wlsto] HpRprn FHGHEE, AR

BN feofstA ZaskdthFig. 3). ol JpEE
Hell o8] Az e - %L%_E’J BiTol LA
2 AAEHE Aot M, RE EBHAM TE
A2 HiERl v w3l 37]7} F7HEE ¢
T AeH, ov MREEFAS SnfEs TH

T AT
T estrogen

BB Bale] V9] AolA ¥R u}



IREmET AR EORES EX - B EH HA Kol 3 39 B5HEY viAE #E

o AZF B2 AT 4 fEd AsdAe B5S
yehd S v gt

BT 2EFY 5 §, TA&(bone tumover
rate)S Brlel7] Qste] FHde 22F AME
ol g3tg o}, AT oo} AwdM IS
ghdsle olE 74A FojAL AEEH] 7 H‘”QC’% o
¢ X8l Ased oy e @ o
ZZATY FZHTAA HHHE Eﬁ\_°)711%
A e TEFA WY 7|ZgN FYse AR
. 2549 EFHAA F(bone formation markers)
2% QOsteocalcin, ALP(alkaline phosphatase), PICP
(Procollagen type I C-terminal propeptide) G ©]
A=, ALPY Osteocalcin® F34 3 Azt #
7@% stz PICPE ZA RS FTE wh
gats NEZ Az, gAHQ0 &
resorption markers)2+% 2% Zg(winary calcium), £
Z 3| =E A Z 2 (urinary hydroxyproline) 5°] S
o2 2 gEME FRAAEEZA Osteocalcind
ALPY ke ZFESAREZAN K F9 Cad PY
a’l-aLQ. =3 3].93\\:].

Osteocalcin® Bone Gla Protein(BGP)olgtil®
3 7wl FL2EBAlZFER A -carboxy  glutamic
acid, Gla)& 382 ¥&ete Ze njZaay oy
A(non-collagenous protein)olth. Osteocalcin® =
OAEAA F2 AAHY o AXY 71del &9
(incoporation) & =dl, o] @ M= B osteocalcin
9 ¥y} Hel oz WEyo ZFEYT.
Ao A BB 50 Z7t2 ole) FUTTt Taste &

L

$, 2Mom BohAE Bl TS v

—_—

m[n ] m[n
O, oft rlo

ZE&A E(Bone

[of

p

H

o] W FolAlEA osteocalcin FAdol T A
oz uuE 1 Yo o9 B, da BE T
osteocalcin®] F7HETHE BT glowm, H7E ¥

osteocalcin® Z7F= 6709 olA estrogen FHE
Aol 74 "oks BaPrl ok B 2y
= 83 F osteocalcin 3ol Shamffol vl HIR
Bl M Zvlerg e, WS HREEEEA A
= HEE ulstel folstA gastddk(Fig. 6).
uheb A SRR Kndtmet L FE K
.- 4—%‘*4240 o%;q]zsl— Rnoeg ozjl-gr;}
ALP(Alkaline Phosphatase)= &3 #iE7F EHE
e B AAMH I Fof U 8 Foll £
HEE Zaoln, A4l 7HY &3 o|&HE &
W EAZDY. ALPE Fae W 7729 3
Ae BAXNFIL PRI Bl 2w g8

mlo

g3 WA ARA ol TEEA 2
7 2o Mo EukEle TAsME Z7HaT
& dAadA F ALPY ¥Fo| Zrrgde 2a®
7} 9, & APolME Shamfko] wla] HEEF
A ALPY ZAEE F98A et Bl
peol A HEEEEol vlE) FolStA Tasdon A

o
s

Rl A S9atA oyt Faste S B
A=), MREESAEBIER A 25H Bk

nlel fostA F7HlAtHFg. 7). olE# A=
@r\zhe) gyt W 27159 dAA
52 ?&%ﬂﬂ# % A7t e T FEolH

rE

#7 & AN AX YEhdE estrogend] ZHL
2 522 ZA FEIES FEAE BT ofy
g AR gadE A3 wx FHRsH] Zu
8 B3 #asw Ad3s 88 shsAdol Tt
gy adog d7 F Aol dag HE o
Aol A Fojd EE EH ANAE F7HA7IA
orolop gty ¥A | FAAZRE cholesteroldqL

LDL - HDL-cholesterol, triglyceride 5} =9 2
A U cholesterol®] w5 LDL-cholesterolo] ¥
812 U cholesterol®] Z7He AE® Adge] ¢
AEE /PG & denE

&
A

=
=
19)

pyl
&)
m1m
Al
oﬁ

of
ol

221 cholesterol @} triglycerid
2!

y

|, cholesterol®] 7% Shamfifel sl ${fagf
SoshA Zrhelglar, olHek WskE EE
A AAATNE B 01 ool ot HRGRfe] o
He ¢othFig 8. ¥4 F ”[nglvcende ekl
Sham#¥el] \BH %f“ﬁoi A frelstAl gHasteon,
AT D5 §hRdl ws) ol gey St
st Aol godthFig. 9). ofeh #Adte PEPI
trial™e] AFolA estrogend] ZT Fol Al EF F

Aol dose dependantdtl FrhETHI e,

H & n2AAALdESS gasuAgie] a8 A

Q20U estrogene HDL ¥E5E& #Zeol F7HA1717
Z

g 1 YaH JHRE 2A FLF Ao

AR gk QoY ARHLR MREFEELS KD
yyeRel Wi (A W5 8% cholesterols HAN
J= oz g HA7) AN TEERA
amoz AMRElE estrogend AT Fol7b X
| nRE gaks AR AEE e AeR A
=

Estrogens aromatic A ring® C-3° phenolic
2+ 18 carbon steroide]® C-17
estradiol, C-17¢1

o R
-911

i

hydroxyl group<
o] hydroxyl groupel & A&

15



The Journal of Korean Acupuncture & Moxibustion Society Vol. 23. No. 3. June 2006 -

ketoneo] & H-& estrone, estrone estradiol?)
16-hydroxylation®] €] &A= He] estriolo)
o, o} % estradiol®] estrogen %7Hestrogenic
potency) estrone®] 128, estriol®] S0HjZ P&
9] estrogen ZF+ estradiolol M FEsiciy o
A A H74 A 8F F2 estogend estadiol?)

2L dAdA FEYEHAER HF A did
AAE HWEEY estradiol FE ZAAI T AA
Aol estrogen®] ZWE z#stA P a8y 9
7 39 oAolA 2-31 A7t 2% estrogeno] A
e, oA AR BulZh oidgt Ralely da
o] 74 AMEA EulsEE androstenedione]
testosterone, estrone¢| AWz A HgH Ao
o B gERol A estradiol®] 8% & Sham
Rl wla WERRE, EEEAA FISA #Hashe
YAEAZE AFHoleS ¥ F AUk B

I ARl Rl vle) FelstA Frlst

rlr

a HERARET RIS EALBREL, EEEEEY
735 rodstA gastdon HAGIEN A HEE
off Hls) frofstAl F7FekAthFg. 11). Testosterone ¥
F2 Shamffoll vlal HWERES 49 Foshd &t
ek FAStHom IREBIEE A BRIl A R
Broll nlsl foistAl Frtet o, EamiE
Fleighe 27 WS vasiA oA sdle 829
7t VEA gstey kst 43S B tHFig.
12). Estradiol, androstenedione 2 testosterone$]
garo] 2718k A Chen’o] AAAZATY 7o)
estradiol®] A7} =& androstenedione? A4
% adrenal glandollX FZA7|AY, G488 9
& 4% hormone?te] Agko] F7HAAYY, Calderon
Y] w8 2 hormone? receptor7} aHRA)
A - A1 48HE-Z (pituitary-hypothalamic  axis)ell %
&g uld Aot oo A} o] diaE &
AR FAT sEEe HAFEH  Estradiol,
androstenedione % testosterone®] ZF7bol ##Ey}
el el +ag 8-S she g Addr.
Calcium(Ca)& Aol o kg A5 &A=t
I F 99%e Fo UeA 01%E AEHY Fol
A HPduE At Atk B4 Fel 7144
stress(Z&)7}F 7AW Cadl & o] x5
F2 HAEY. 2 Ca 858 AExYgd R4 Ca

>

16

e 2EAY 8L Y= FAY Ca el A&
AU BRAM F AF 5AAA Ca & 2EA
Aol olAtel gl W AN gREfEHE A
zad e /Wt BEY BAE zUsq 8%
Ca A%< 7HHeA =2 8F Cad 5% W3
= 2E59 BYo Ytk TSl AE HAY

g4 oF 0%E ABERZol AP R
% Ca §%& Shami¥ol Hls] BRI FostAl
F7 o IRBESLBIREAR, BHEME 1e
I HARKATENA HWEEEE wls] felstAl Tgast
AHFig. 13).

Adelel wla) o¥zte] F7h7t
Yojtr}, Fo] &4 w phosphorust calcium™}
g7 AEedoz wEHI {7]71Hol FFEHY
YAt dojdn e W En® R %
phosphorus ¥H#F& Shamffell ula] HEREAA
ot eokont F7lste ZAdS BE¥om, sk
BIEFA IR, EHME 22l AR
ANE YR w8 foistA BastdthFig. 14).
ol4tel Aulol| A, PG EE4 AR L X
slo] BEO A9 oo mE Ca 2 P A9 %
2FS Z/MNA Y nkEESEES R A
fiflge oleid FAE AAANI = WFoE FE3}
Aot Azkd

V. &

RIS BEAAEA vAe 4%E &
A7) H8l e dAE HE3 F estrogen A
B BEASES FEAA 65 B REEFLS
& RogEsts FZABL) T FEA(GBp &
B WA B 3 Ao waEl AFd g o
HEo FA 9zl A3y FA 2 =23H w3
miF 2 K 5 dARIES miF F 4 3229 ®
g SA% 249 g7 2 FEL ¥t

1. AFF7he HERH vlstd mRBIEEFERR



IREEF AR LOREs £ - BE BH HA Ko 8 A9 FHIUE tAe BE

Koo

o]

]
A
T'
3|

A

cAFol A dEFY FAS

. 83 £ osteocalcin 3

ey c‘*“ o>'

SRR, WA SRR CIN e 9
A AR AT

ol vjsto
SRR LB IRER, HAKMERAA o7
WA F7hake.

. BRgLitel od) FEAEERY v=24 =Y

o] fFurHled, ¥EY FA
st HREFS EE
st

Shamffel H]
HERIA o4 A

e HEERtel nlig) =
= ﬁ%ﬁ‘ﬂl’ﬂ Z:H‘jP g % E%’i—oﬂi B
g3 F ALPY %W © YRR vl E
el oA A Zastdew A
faltl e Aadte A¢S 1Yoy /94
_LO_‘_ ﬂ)\)\)\q‘

A 2 cholesterol TS Shamffol w
BRI foA dA Sk, BE E%ﬁ

FolA Zast oy HERel Hls o8-S
a9k A F Triglyceride ¢3S 8 H
ERffol Al WEERl wsl Frtstdovd oA

< g9

83 F estradiold §%Z Sham#ffol ulsl ¥
B, EERAIA R4 oA s, ﬁ
SR RGN HEER vlE
94 A F7keIEY. 84 F Androstenedione
B2 Shamffol Hlal BRI MSARBRET -
SR, BHEREIA F94 A gast
gon HAKGHAN T ik vld Fo
A A 718y Testosterone S
Shamffel] wla) HEERFAAN FAsH oy 79
AL ow, mERBEIETEBREFANA
el wla F94 A Tkt

. % % Ca, Phosphorus $Hke EE FEfE

A o] v o4 dA Hasch
bol Aol A IREIEE AL KOst
EE A el 23848 X1
AZto 2N FEHIAES <Y 2 X F
o2 Azdn.

SN

>'.\x‘.. OE‘L >1l-
fol m.LJ G

VI. %30

o

10.

11

13.

14.

16.

17.

5 MA%, °JAF,

AAZ G5 AL A&

vo}, 2004 : 1281-2.

Aol iAgejstasl HE

TAZE AL 2003 ¢ 4, 105-6.

7\7&51’ nz 3‘,—_ ‘IoJ
HH HERE BRKEE

1 5b3-62.

of #et WE B ké@ﬁ&%@{?ﬁ 1993,

15(2) © 171-89.

KRS FEmERBmaTES M2

KEkat. 1995 © 607.

AL MR RHUEEEE KW o EEi

2001 @ 133

2B BERRAE WA KARBEE R W

#RE( L), A& 0 FEZ. 2001 ¢ 513, 652

shAlS. HREERECl SN Bl §%

i vxE g ddd osd e

=i, 2004,

AE 8. EEe] IS BEle EAAUE

of MAE FE dFY qEgY TAE =T

ol

2004.

Y. &xl’r“/\%ﬁuol g mie 8%
FuEel wXe B REBRGE AREEL
2006 : 18(2) : 12~25.

K 4 AI(EF7 ONEE RELET Bl
B X BE KEELE AR
22001 ¢ 14(1) : 73-87.

Rl \Fo| JigdmtE Fid
ZHSE el viXE &F
2004 : 19(1) : 1-11.

ol xlo}. o] PUEMEIHE furE &3
’m”%}[fft"ﬂ ol X & Qe AR TR AREE

A9 §F
5. REEARERGE

£ 2006 0 17(4) © 112-24.
0}‘)’ 8. FEse) BEIE F7 ratsel vl
A w2 KEHREEE 1997 ¢ @) ¢
209-217.

Uit

= By
- W

A9 DR g40)
e #Fad apd ”E’%S‘Lar“ of mA
@ KEEgtAEEEE 2000 5 17Q) ¢ 140-50.
Sejgh o) ¢, olael. AITET, BEH, HilH
%ffi‘@l BE A MAE FE REHRE
&3k 2001 5 18(D) : 61-75.

1. 8 A FELT o7 HER

17



The Journal of Korean Acupuncture & Moxibustion Society Vol. 23. No: 3. June 2006

18

18

19.

2L

28

29.

30.

3L

32.

AL KERSIREBEEE 1999 ; 16(3) : 115-22.
. Kurt J Isselbacher. Harrison's W#8l, M€ :
Ak 1997 : 2310-21, 2342-8.
o] $A. 5 A ATFFY FHE 39
df dighd HARsH=E. 2003,
. A=A g ws H. Color Atlas 9%
o Alg 9. 2000 ¢ 152.
WH7] J/E G R A& 2893
1990 : 220.

- g ats] A e Ao

SHA} A3g 1993 : 134-5.

- WAL S adxARe 95 B9
s M2 ZHIAA 191 ¢ 330-1
. HRhREE S, WEHs He o ;e elst

1999 : 1276-7.

- W B AT GERED  ME A

HAL 1978 © 90, 134, 225, 385, 443.
o)Al Bl BEAEY HREY FK r

el T EzE mAELBELEes 1997 ;

(1) 437,

. KREEBIRLAS ¥ YT WREE AL
HAZ AL 1999 © 781, 1169

2 BBREHNAE KEEUR HEE Aug
Mg GRAL 3T 19%. 424, 546, 567, 627.
ARG, AR, o138 BEF LB glycine
3 arginine®) 4£He] vIA = M BHEL
FEREERE 1993 © 8(2) : 328-33.

M, AEd. BIEEFEHHC) isoniazd®E &
AFe S nAE 9 @HEE
SRR EE 1904 5 4D ¢ 1-22,

BREEEC ERSE BESEEY
gl e WE WYL A8 ol
Aber =F- 1985

. BIEF SRRl JEMEE §%FUE]

Bl vAE M2 KEE AR AR
. 2000 © 13(2) © 104-19.

S27|8"] FHE M5 mAE
g Z9d dEhd darE =5 2002.

Dike N Kalu. The ovariectomized rat model
of postmenopausal bone loss. Bone and
Mineral. 1991 ; 15(3) © 175-191.

Dike N Kalu, Bahran H arjmandi, Chung-
Ching Liu, Mohammed A Salih and Roger
S Birnbaum. Effects of ovariectomy and

[e]

L o
B

BE o

4

jal
L

¥
S

S e
r%‘iwwoﬁyﬁoa
Xy

o & 4E
r> S

41.

43.

47.

49.

estrogen on the serum levels of insulin-like
growth factor-1 and insuling-like growth
factor binding protein-3. Bone and Mineral.
1994 ; 25 @ 135-148.

Yamazaki I, Yamazaki H. Characteristics of
an ovariectormnized osteopenic rat model. ]
Bone Miner Res. 1989 ; 4(1) : 13-22.
g hets] QA e A28 A&
o8} 2000 : 144, 205.

et s ets) untd T3 A \E ol
B AA. A& #5958k 1996 1 76-7.
Kang YJ. Effects of isoflavones on bone
mineral density and bone mineral content in
ovariectomized rats. MS thesis. Keimyung
University, Daegu. 2004.

ol#y gy, WHE, WMo WiAAE
PG TxdFod i@ Calcitoning &
o dggEHes]A]. 1992 5 272) : 577

13

of

3 sl 2% AXAA A2
20 ATP-9174 ZEEE &4 A
S F = 2003,

T Ag L AFAR 1996 ¢ 101-8.

Bowles SA, Kurdy N, Davis AM, France
MW, Marsh DR. Serum osteocalcin, total
and bone- specific alkaline phosphatase
following isolated tibial shaft fracture. Ann
Clin Biochem. 1996 ; 33 : 196-200.

Morris et al. Effects of oophorectomy on
biochemical and bone variables in the rat.
Bone and Mineral. 1992 ; 18 @ 133-142.
I B A A7) 449 Uk %
S2E wsle] #3 AT dFUNEH IR,
1989 ; 4(1) : 21-8.

A& 2849 AsErd gAA oI
AbEE A 1994 5 1D - 233-9.

oy, AFE. Y4EHTY. AL AT
8}A}, 1993 : 278-82, 300-8.

Morris notelovitz. Osteoporosis, screening,
prevention and management. Fertility and
sterility. 1993 ; 59(4) : 707-25.

A& 9 259 AYG ¥ XE(Current
Medical Diagnosis & Treatment). A& :



IR RS Fnkme BE - BE TR U R

n A= PE

A BEAEN

5L

52.

<2}, 2000 : 1218-9, 1295-6.

. PEPI trail. Effects of Estrogen or Estrogen/

progestin Regimens on Heart Disease Risk
Factors in Postmenopausal Women. JAMA.
1995 ; 273 : 199-208.

FHA 4 g4 A3 WEuiE A2 A
< 29t 2001 250

Wilson JD, Braunwald E, Isselbacher KJ.
Harrison’s principles of intermal medicine.
12th ed McGrow-Hill Inc. New Yo7} 1991 :
1778.

. Guyton AC. Textbook of medical physiology.

th ed W.IB. Saunders. Philadelpia. 1991

EAGEAT Xﬁ% 1994 : 225- ﬁ6

. Judd HL, Lucas WE, Yen SSC. Serum 17-8-

estradiol and estrone levels 1n postmenopausal
women with and without endometrial cancer.
J, Clin. Endocrinol. Metab. 1976 ; 43(2) :
278.

. Vermeulen A, Verdonck L. Sex hormone

concentrations in postmenopausal women.

57.

59.

61.

Clin. Endocrinol. (0xf). 1978 ; 9 : 59-66.
Chen Bo-Ying. Electroacupuncture enhances
activity of adrenal nucleolar organizer regions
Acupuncture &
Electro-therapeutics Res. Int J. 1992 ; 17 :
15-20.

in ovariectomized rats.

. Chang RJ. Judd HL. The ovary after menopause.

Clin. Obstet & Gynecology. 1981 ;
181-91.

Calderon JJ, Muldoon TG, Mahesh VB. Receptor-
mediated interrelationships between progesterone
and estradiol action on the anterior-pituitary—
hypothalamic axis of the ovariecomized
; 120(6) -

24(1) -

immature rat. Endocrinology. 1987
2428-3b.

FAE, Aud. AaFe] dAE BAE dF
o] 84 % A hormone &l wXE G
J. Basic Sci. Res. Kyungsan Univ. 1998 ;
2(1) « 105-116.

Yeh JK, Aloia JF, Barilla ML. Effects of 17
B-estradiol replacement and treadmill exercise
on vertebral and femoral bones of the
ovariectomized rat. Bone Miner. 1994
24(3) 1 223-234.

19



