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ABSTRACT

Effects of acupuncture on

bone mineral density in ovariectomized rats.
Mi Ryeo Kim, Chae Ha Yang*

‘Department qf Pharma_cology, College of oriental medicine,

Kyungsan University

Effects of acupuncture at Sanyinjiao(SP6) and Yanglingquan{GB34) on bone mineral
density(BMD) was investigated in ovariectomized(OVX) rats. BMD of OVX rats was measured
in spine, pelvis and left femur and tibia 2 and 4 weeks after acupuncture stirmulation,
respectively. Compared with sham-operated rats, a significant decrease in spine, pelvic and left
femoral and tibial BMD was observed 2 and 4 weeks after OVX, respectively. In contrast, a
significant increase of spinal, pelvic and left femoral and tibial BMD was elicited 2 and/or 4
weeks after acupuncture stimulation, respectively. These results show the possibility that
acupuncture can play a role of ameliorating osteoporosis by elevating serum levels of female

hormones related with bone metabolism.

Key Words: acupuncture(SP6, GB34), estradiol, bone mineral density(BMD), ovariectomized
(OVX) rats

TELKEE BEMAR EHBHE

- 279 -



Vol.15, No.2, December, 1998

I.# &

oty waz EETs Zvbdel met Ha

H BRIERAY 571 BT o B

g4 F @& Ut HYY BAIE T HR ¥
BHAMEA 18)d % 248 A¥sA o’
BHHES 249 58y ZAdE Wyt dx
the] WAG Ao Pase AuF A=
i, BE 2 AREY L 44 2ds:s 2
wld), E3 Wi, EM KBEE, EUEFAMY
Zdo] Zo] A7MY 0|2 A&t FAelA 1A
A AN AMHoz Be BHe Z =z
9 xgs} o] A RAH BAo] FYFHT
lct.

SIER(SPOIAL BRI &Kol I8,
Bo TMBo] Rolr |Roltt o] ZB% &
RELS BARBZE ) Hgoz2 7148 oY &
AR Ege Aad BAAZ 294 g 1 9
Ne BERBLE =<9 BTFiEEhold, @iBF,
BIFAEY, menRindsld, 2 WESB, A

BN, R, RSB, BE, KA T, MEFH, &

R W, 258 2 8iE 9 4 ol o
5"1 %lﬁ}s'-”,

ZRR(SPe)E E 4 T2 T stress
3%, =paxSPeel 54 FAAe FHEd F
S e AHEHYE Bae A% B A
20 2 hypothalamus - pituitary-ovary% ¢ 7i%
H2o] Aagsn', hypothalamus 28 €]
gonadotropin - releasing hormone(GnRH)®] +
vl7 22359 adrenal gland?t BAFFTHE=E
2397 i}

BB SH(GB3M)S RBABEEY ARoln, Ag
Kb fEgRols, 2 BAEO BRBEZE Y A
& 7iA® olel FEESRI HmBEE FEHX
2 2dx gt I 9AE PESAE BeEIaETe
TFH Mpagzo o, FIRFHE, &84, EBREN, MiBH
3led B4, BERk, BIEMHTF, MR, LBEmERE,
BT, THEME, BEL Bn% £5T8 F
o] 4] gol o]ggm AP

BBER(GB3E dE 28 dF2Ee I
HRAL BERGBMY) R BER FAsA
adjuvant@ A MHEHE 228 Ho] Ut

| o] F 8BRS @AM KBS HEHR KR
239, 53 RELETESL FEMMOBEL

& 3

2 a
£EE BESE BROIG,
ole] HAEL FAY AP ATE wgoz

380 An GAE BB F FSLER 19)
Azwde 247 A8 WA B9 va

€ AAlstd estrogen EPL R A3 AT HR
model€ THEIL, BB F BHIESY Yol FF,
g Bkl FNTEN USS 7122 3o B
grRoldA JFIREY =Ko Eole =KX
(SPEYA T MBEER(GB3MAE T 437 A2
ste) EEE i %S TAFHt

. #st 2 Hik

1. BEAE

A HEEAEAN FUF A%E Sprague-
Dawley# ¢# #8FE nYPAlE(rat chow, 4%
AhHE AM&3ElThrh 240g ool HAUE W e
[t o d2E ZASNA 41 vA 5FY
7 dlsle /NE-F F(sham-operation, ©}&}
sham @), %2 SFE ZEse 4Z gy
2 %% F(ovariectomized group, ©18F OVX
#)¥ ez o] pentobarbital sodium(entobal,
g#gAehez w3 (50mg/kg BW, IP)atel 44|
stglen £ F EE FHAE 29 #AEHI] 4
3 gentamycin sulfate FA}H(Y] - o] & ZE}vlo]
A BAABE 13 F4(0.2mg/kg BW, IM)3}
A1 HAr-E H5E FFEEY.

2. B% H&EI BN

tielel 2 AA & F Ao AedEe 7Y
g BEHTEd A IKEgth  Shams
£3 PREYIRES Bstn oS E¥E OVXES
3To2 o] FET(OVX/SP6+GBM) A= 45
Sk HAdz MKE AT A, FFo =X
(SPeYRF BER(GBIIRS 208 REIS e
¥ {EERF(OVX/Non Point)dl = 45 ¢+ 2
2 e 2A% A, nPES 2087 FEsE)
91, PETOVX)L 08¢ mEEY 230
B, E; FH9ZOVX/E)olE 178 -estradiol(e] 3}

- 280 -



E; :Sigma Chemical Co. USA.)& 5% benzylalchol
7 95% com oil(Duksan, Korea)el ¢ ZA|&
za el e oid MF kgD 0ug¥ 4578 HAFA
Y} 10miE]8 Q) Z+ F 25 pentobarbital
sodium ©}3 el £€3AA 2F, 4F AY BE
EE Fasiich

3. BEE HAE

FE Z]%i, 2% 4% A HE ¢ T, AR 2
z KEE 2 BFY EF#E(one mineral
density, ©13t BMD)Z small animal total body
optiong 7T UL  dual
absorptiometry(o] 8 DEXA :
USA)E o) &3t MESAD.

energy  X-ray
Lunar® DPX-L,

. 83 & estradiol 28 HZE

% F 4% o] A 204 FAAZ HFFH

2 2%3A M 54 Ateld -‘?'-EH%E‘! Ay
o Asn ARG 3L do] BHAREK
mEEE(RIA)] =t Cota-A- Count estradiol
RIA kit(DPCAH)E MA ¥H % estradiol(o]st
Ey %g 2A39en Gamma Counter
(Packard, Auto gamma 5550)8 ] &-3ch

5. fftat

z 7o) JEy EAXE s A E
W&ele, £4& A BAA AP doigez H
sFgn 2TTe A¥gEn ¥
Student’s t-test® 3to] #2144 (p<0.05+E)E 4
Zatg )

P =]
n, FHEE

I. & %

1. MBERE okl ¥

Z} oA 4 A, 2 4F A BEES BE
& ®¥ shamPolAdEe 22 0221+0002, 0220
+0.002, 0223+£0.001g/ci® & Aol ujs FA
2718l Ao, OVXTME &4 0232
0.004, 0218+0.004, 0215%+0003g/er2 F€ A
BEEd gt A7} shamPol W& 2, 43
Aol Ho8kA ZAstdch fEEAE 0217

0.001, 0.213+0.002, 0213+0.002g/ci® F& A

KBEASEEE $BI15% M2

S W Aot OVXES 9iE #olEA
Z7tstg o, £ERZAME 0.22'710.004, 0.216
£0.003, 0.213£0.004g/cr2 ¢ A EFEES o
& Athal7 OVXE R Hl& ?5]";’&°“i EFo e
AME 0.219+0.004, 0.219+0.003, 0.222%0.002g/cf
2 44 A F9 AUA TN 2 4F A &
2 OVXZol HlE 94 Y FUHE EAT
(Fig.1).

2. BAaaEREo olxle ®

zZ} FoA 4 A, 2 4F Ao BEEES ©F
# 29 shamZolME ztz 024810002, 0.251
+0,002, 0.251£0.002g/cnel2m OVXZAAE
02540004, 0.249+0.004, 0.23410.004g/crE
& A FEEd B3 FoX7t shamPel ¥8 2,
4% Aol oA Tasgd. HBFAME
0.248+0.003, 0.245+0.003, 0.244=0.003g/criE
& A B o Azt ovXEd w4
= Ao Fo5A FARHen, ERATANE
0.257+0002, 0.254+0.003, 0.254+0.002g/ciE &
& A FEEgel dg AUAsE OVXZH vkl
don EREdIME 024010003, 0243+
0002, 0248+0.002g/cr2 & A Fo AdA
Hlmol A 2, 4% e Ztzk QVXEo) vl& &9
g e 27+e EAKFig2).

3. XERBEXE |

7 2N & 2, 47 A9 BEESE B2
d & A3 42 0.28110.003, 0.289+0.004, 0.28
+000g/cr2 ¥ F7HERAD QVXIZeM=e
0.299+0.006, 0.275%0.005, 0.272+0.006g/cr'®
& A BEE g YAX7t shamTel ¥le 2,
43 Ao HEA asach HRITANE
0.282£0.006, 0.278+0.004, 0.263+0.004g/cr'E &
& A GEEY 9 A7t OVXZ # 2
F Aol fAsA Frtstden, EERZAME
0.281+0.004, 0.264+0.004, 0.256+0.005g/cr'2
& M BEES HE FoXst OVXES ¥
gon, EFdZdAME 027610002, 0277%
0.004, 0.289+0003g/ci2 F& H Fo AriA
Bl A 2, 4F Aol Z OVXEel H3 9
4 e 37He BHTHFigd).

RIESE— 7

- 281 -



Vol.15, No.2, December, 1998

4. BE®EN O/X= &

Zt 2N & A, 2 45 MY FEES I
8 29 shamZANE 27 024310003, 0.248
+0003, 0250+0003g/cr2 o}t Z7bsleon,

OVXZd A& 0.25410.004, 0.239+0.005, 0234+ .

0006g/ci2 ¢ A FEES og Auxs
shamZo] ¥13) 2, 4F o] FoldA Tt
FIFETAAE 024220003, 0.241+0.006, 0235+
0003g/criZ2 & A BEEY 9T Adxr)
OVXzol Hl8) 4F Aol fostA Frsiged,
FEARTAANE 024220003, 023030004, 0225
+0.003g/cr2 & A FEEA o At
OVXZd Hl&stded, BEFAZTAME 0237+
0.003, 0.241+0003, 0.250+0003g/cfE $£%
Fo] Azl wimeld 2, 4% s Zd QVXT
d v# F94 dE T8 2P rHFigd).

5. 8& & E, &80 0lx|= %

ShamT9 43.02%6.21pg/miel] vl&] OVXZol
AE 11.14+x120pg/mlE  F938tA 2434
T A E 35351421pg/mlE OVXFEl vl&]
#AsA Fvetd e, FEAZAME 1980%
6.33pg/ml2 OVXT# xo|r} qislen, E%F4
FAAE 18045+48412 4 OVXEET 934
Z7¥stgcH(Table 1).

Table 1. Effects of acupuncture on serum

estradiol levels in ovariectomized rats

Exprimental Estradiol Concentration

Group (pg/ml)

Sham 43.02 £6.21

ovXx 11.14 +1.20°

OVX/SP6+GB34 3535 421"

OVX/Nonpoint 19.80 £6.33

OVX/E: 189.45+48.41"

Values are mean=SE of 10 rats

“P<0.05:Significantly different from sham-
operated group

*P<0.05:Significantly different from ovariectomized
(OVX) group
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Fig. 1. Effect of acupuncture on relative spinal  Fig. 3. Effect of acupuncture on relative
bone mineral density(BMD) in femoral bone mineral density(BMD)
ovariectomized rats in ovariectomized rats
+ P<0.05 : Significantly different from + P<0.05 : Significantly different from
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