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Acupoints:ST36 ™ and SP6™ for 15 min/day,5 day/week for 4 weeks

F 3. 1.1 4554 T - Hlgedead mdop & BUE PR 2 00 R %o
AZI(CON = 4412 OVX : r 575k e OVKHEA S £ #-22) »

ST36. % & = 2. SP6 : =+

s

-
< ©°
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B o

APy B BErp g BRE R e s 2y ¢ o (BioLASCO Taiwan Co.,
Ltd. )#r#& &2_ 6 % # Sprague-Dawley(SD) 4 ¥gtt + B » §2 € & 140~
160g > »F Borit * 2 F Jebop > AR FARFHE S § 2P
B AR he 2 RIABRPLEE 0 SR AT E«j%ﬁ%’%’% 5§ 4 ¢

s d o &R 3R R S 2242°C ~ B HHEH% o kW g 1 12/12 ] pE

A RAZG 12 pF L2 2 FERE A > 12 choloral

hydrate(400mg/Kg) s ~ & » ?‘J“,ﬁ% PEIREL > T AL L oo

ij,f‘faﬁ,% :
1. 2 T0%IFpE o 3 "3 A JE o
2. P T REIMAFEFTRGLI 2 TP HIE K- ] ko
3. TR R e g o
4, kA EFEE* J/0RITMEAK o
B, MH 7 PRAPES BT R AW EIE
6. y—fﬁl]‘ﬁPfgf;*?i‘//Tf-%;\lp;._L 0
T. M 3/0 &4+ Eep 2 A F o
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Fod R - SRR %
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FZE B F R e
@ ek & oo g VIS 200 % s(Xenogen)H * Bit 17
A% o FrES # WE? Isoflurane » & =t % ¥7F + B398 % 15 4 5

PR P4 eRERESTH -

# R R AR

1. #z3% Isoflurane &

2. #-= B2z ¥ ** chamber # -

2. FBE FMAAAEF BRI 4 kg/en’

3. TR F R B M AL F & < 3T 6LPM

4. #H 3 5 BRF M

5. #- Isoflurane 7% #*%.% 2.5%

6. - Chamber P B 23 %52 3 LPM

T. #Fx &Rpprte > #E2HBI IVIST - o

8. #-IVIS Flow Frps MM A2 1.5 LPM

9. BT &7 % T

29



£ TRE TR WD
[.B-R2HPF R4 LE RH2[30]

R=2 R &tshipl o A F ] 5T % bmm A e

) P

g p A g b 10mm A

BE g 0.5 3684 (2R P) 0 £E flrvop &g 2-5mm o

3. % Tl BiE* Trio 300 % # i T %% (Ito Co.,

Japan) - it
Wit A RIEZ 2 A= aR o g Sds 45 2Hz ~
EL,/H 1 ZIIIA("I‘?K %

& oo B Y|

Foaep s ) (31] 0 e

4% (BSc#ki 20==)-

e 15448 55>
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B 3.4.1 IVIS 200 & 3t
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N
Ny
A, P\

Bl13.4.2 F%F2)c =t DELEFHFETEE 0+ Trio 300

F# i T R (Ito Co., Japan) -
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%1 & & ALP 2 ELISA Rl

LR E R - o e IS % F Sk 300~500 1 ¢
o {8 H#R A % B2 (eppendorff rube) » ¥ #-#7F R & g
3000rpm > Smin o B~ ik 0 333 -200C ok 18 R -
RIS R BRI

. ek & 8w 3000rpm 10min e

. P & ik 204 fe~ ALP ELISA kits (Alkaline
phosphatase yellow PNPP liquid substrate system for

ELISA, Sigma) solution 20 A » r2 1:1 ¥ B[R fe3 96-well ¢ > #X 1S
Er3TC a4 30448

g2 4B A 37 kR (Bio-Tek, Winooski, VT)iR|E (0D 450nm)

R o
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WAR (St BURE R F Y P R AT

LY
(1)75%FpE ie overnight fix tissue, 4%EDTA Zie 2 B4R % » 4
Crkda? 2 X 3 1 = 4%EDTA, 2 {82 » & 12 & T H>> & o

()F K #4

U5 e T
(1)xylene :10 ~ 45
(2)100% alcohol :5 4~ 4&
(3)95% alcohol :5 »4&
(4)90% alcohol :5 »4&
(5)80% alcohol :5 4 4&
(6)70% alcohol :5 4~ 45

(TPBS =i 5 ~ 4a

34



A 4

(1)% # : Hematoxylin ~ Eosin
* 7096 alcohol fe®l 0.5% Eosin Y disodium
(2)Hematoxylin : 5 4 4&
(3)-k (p k-k) &4 Hematoxylin
(4)d. d. water &iE#F)
(5)PBS i3k ® & wghsr # 5 EFd Tw (G5 Ah)
(6)95% alcohol : 30 #)
(T)eosin : 30 %)
(8)959% alcohol % i #f)
(9)100 9%alcohol & & #H)
(10)xylene 1:5 ~ 4

(11)xylene 11:5 A4

i

(12)xylene III:

TR RIS F

¥

(1%
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= & AL

AEERM T EEHRRE L AT o RJR B e nlidy 0 B
student’ st-test, 3k T p<0.05> H| 2 H ZF 3 5t A8 o fAadlle
Bopp B (P e 2 400 )0 Pl Y 5 9E % R s 17 (one-way ANOVA),

D0.05 A 47 » 2| R AF § E 54 2 BF KA -
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5z

= 4L
_ﬁ. ..=‘—,--ge

Foo8 BRFLUGATLHELZ ZAIHL AHERF

< B e 5 = o Al e (CON)F ¥ B+ jiv > P i 27 ",ﬁ% e (0VX) 2

R et (OVKHEA) 25 BRI P & 27 ip > BHRE 9 & 05 ERlE + B

ME- T -FHREF? LWL Epr o 4"32"?“,%&&* L e

T2 5T HPRERTHEE R Bkamd a4 ep %=

/;;/—_;

14

ECIE 1 R % % e o

2

A2 3

<~ BHE(g) CON(n=6) OVX(n=6) OVX+EA(n=6)
b - 146. 748. 4 151.3+11.1 0145.5%1.8
- % 197. 2+13. 4 201.7x14.7 200. 8+12. 8
% = iF e WUr 2. B 251.7+2.0 209. 249. 2¢
5w ir 239. 2412. 0 274. 845, 3% 253. 0+1. 5%
¥ 1% 206. 3x11.7 294. 8415, 9% 273. 843. 9%

#4.1.1 ~ Q8L > *p<0.05 vs CON group(student’ s

t-test) » #p<0. 05 (one-way ANOVA).




Body weight (g)

300 -
250 -
200 -
—@—- CON
—©—- 0OVX
150 - ' —W¥— OVX+EA
L) L) L) L) L)
0 2 3 4 5

7 % o Fenge o Xp<0. 05 vs CON group(student’ s

t-test) » #p<0. 05 (one-way ANOVA).
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$o8 BRPECRATHES 22 AR RS T 5 B

FEHREFT? > FEMIA R F o RIEESF Fr Aphdg iR o I *
ELISA = 2Rl 2~ Ko iF 7 se s (ALP) /B2 *v 5w ~ T Fprdr i
#%ﬁkﬂMfgim%T%’ﬁﬁﬁﬁkﬂﬁﬁm\zﬁiﬁﬂAw

FEP R TL e

ALP
CON(n=6) OVX(n=6) OVX+EA(n=6)
activity

% - iF 0.237+0. 015 0.236+0. 040 0.245+0. 019
% - 3% 0.273+0. 039 0. 257+0. 049 0.277+0. 059
¥ =i 0. 284+0. 045 0.22740. 033 0.295+0. 069
% oiF 0.277+0. 044 0. 216%0. 025% 0.297+0. 048%
% 1% 0. 286+0. 047 0.202+0. 009% 0.293+0. 050%

% 4.2.1 ~ B ALP F1% 1+, *p<0.05 vs CON

group(student’ s t-test) > #p<0. 05 (one-way ANOVA).
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0.45 +

—@- CON
—0O— 0oVvX
0.40 - —¥— OVX+EA
>
=
'S 0354
r—
O
©
o
1 0.30 4
<
=
2 025 -
[¢b)
(0))]
0.20 -
0.15 T T T T T
0 1 2 3 4 5 6

Time (week)

Bl4.2.1 ~ R G AIPEHERH - %2 ~ T ﬁfﬁ"r’iiﬂff,@_% &
ALP z EP AT m R4 8~ B3 5w ~ T &Faj? ALP
ZEPERITRES e *p<0. 05 vs CON

group(student’ s t-test) » #p<0. 05 (one-way ANOVA).
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$ZH BRTPESFATEEZ LR ZBRA RE FARS DY

i)

r W

Rl

Lis 0 M BURE AR 0 £ 417 H/E stain %4 @
FRAD L e B B Sk el I CT R <
BFFRAZFFEE PECREE FRALFF I EP AN

BonREEFTIEPES %?“r’éfé*ﬂ,f.f@_ o

Tibia CON(n=6) 0OVX(n=6) OVX+EA(n=6)

BMD (g/cm’)| 0.137+0.005 | 0.121£0.005% 0. 130+0. 006

BMC (g) 0.385+0. 016 | 0.346+0. 020% 0.370£0. 014#

% 4.3.1 = &7%% BMD 2 BMC ** # - *p<0. 05 vs CON

group(student’ s t-test) > #p<0. 05 (one-way ANOVA).

4



0.16 -

0.15 1

0.14 1 T

BMD (g/cm3)
*

0.12 1

0.11 1

0.10

CON OvX OVX+EA

0.44 1

0.42 1

0.40 A '|'

0.38 1

0.36 1 ]'

0.34 1

BMC (g)
*
—

0.30

CON OovX OVX+EA

Bl 4.3.2 ~ &5%¥% BMD # BMC +“ # B @] :0VX % BMD P &z # CON
> @ OVX e BMC P &g # CON s i< » OVX+EA % BMC
A OVX 223 - *p<0.05 vs CON group(student’ s

t-test) » #p<0. 05 (one-way ANOVA).
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VBB

W
N
|l
Rt
|

FoE RS B BURE A3 Bp PI'% RN+

)|

FRIARFAR ATy EPH MR REEEE

puu)

-3

G RS

Tibia CON(n=6) OVX(n=6) OVX+EA(n=6)
Length (mm) 3.7310.01 3.7410.02 3.72+0.03
Wet weight (g) 761.8+15.9 707.8+18.4* 755.5132.6#

% 4.4.1 < BU%% £ R Z £ & v Kp<0. 05 vs CON group

(student’ s t-test) » #p<0.05 (one-way ANOVA).

43



B 4.4.1 &2 Qigzpad ¥ izds:3*7 2 (H/E stain) » 7 & %P & *» %

R EP RS S TR R A A ERE MR o
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3.80 -

3.75 4 -|-
£ T T
£
=
g’ 3.70 4
5
©
o
'_
3.65 4
3.60
CON OVX OVX+EA
850 -
800 4 #
5 : T
£
© 750 4
g *
Z T
; 700 4
©
9
l_
650 4
600 T T T
CON OVX OVX+EA

Bl 4.4.2 ~BURFLRZELEEVRE TR LRIV P REN T
B OVX 2 RE P B CON i€ > @ OVX+EA 2B E P B OVX 28 o

*p<0. 05 vs CON group(student’ s t-test) » #p<0. 05 Cone-way ANOVA).
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1% 3tH

d ARG R FEne S 0 ML THE S IFEE AT £ D
ko BB SRR AL R DEERNA o f 1993 & 565 &
X EATEAGEE A2 0 B8 WHO 2 “B# i B p(aging
society)” # & > ¢l » X &AL 52007 &% A & oot B R 10%

F[32]xp s FT2020 2B R L hEBEFE2 - [33]
# i 2 25 (World Health Organization, WHO)Z| 1~ + & % 2 3%
el A ER A H Y F 2 4T ik JB I Chronic Rheumatic
Condition ; ¢ 4&h ;&M & % (rheumatic arthritis) » 4 % B & X
(osteoarthritis) ~ # % #x £tz (osteoporosis) ~ % % {& & (spinal
disorders) » & « * %8 £| 7% (severe limb trauma)[34] > ¥ & % Far it
P AR K- B E & R

Pad SAERT I RIED RS EES T FRL R A -
Bty 7ok Kiag b i R A AR ETE T el st F
Fim&A 250 w0 w % P Tl AR B R ey & B RS

£ -

guwAFTREINAF XFE T2 2 T

,c,L

g R EE

[

W

AT BT T g e AR IR A

N Wﬁvﬁgﬁm%i. E@Q%@%h%ﬂﬂngn

<.

Food R4 LT A 2 R L (VD@ e 1 FWEp
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BB g w(CON) » e mfe S m~* MER 4 F58g 0 @ 7
- (OVKHEA) >t % = i (8 » R & TP kg M3t 9P K 7 “f w (OVX) A&7
£ 00 REE A X .,k\fw,‘gf;*ﬂfg SRR E H 4o o

FHREF? TGP B TRIEAAME 2 4% b2 ?
fo F F% Ap B 4p Rdo iy ALP 2 # R 12 ALP & = 57 ¥ osteocalcin »

procollagen type I C- #& N-terminal propeptides[35] - ¢ B 4.2.1

l -
/\‘.
Bial
\
)
s
=
oy
F
ﬂ_
=
a
in )
\“‘b
=
&
A
)
oy
e
&
a

I gl’:gf;’ ﬁ?

KRR e ER R P S R f"; EF HR S i
A58 FEEE R 2 e A ABRE F]F 0 i 2 AL 1w B 4 o

PRI (FT ) 4 REPF gt i mH > 8
2 A4 > ?r}—"éfl]gl?_g;—k7l($ :g%%ﬁj&f?%p?%ﬁi%@ v Rt (B

4.4.1) BHF T BESHEL T A A a Té e BURT S R

LR g AR S PR TR gt 0 @R S BT
ERZEEFER BT RAL RP SR Lk BURE £
AR A e R0 o R 4 0Rd £ R P L ig e Ry o R 1

CTREF FRAZEFEES NG R P r et FRA
AT RERdrdle ki et T ERIRT Lk e Rk
FoRFARATH LS ENF LK o d BLEEFAPT LA
A RET g R i S B R A iR
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R

In normal bone, there is constant matrix remodeling of bone;
up to 10% of all bone mass may be undergoing remodeling at any
point in time. Bone is resorbed by osteoclast cells, after which
new bone i1s deposited by osteoblast cells. Mechanical or
electrical stimuli can influence bone formation and resorption
in vitro and in vivo, suggesting that these modalities can be used
clinically to inhibit or reverse osteopenia.

Considering the high incidence of pharmacological treatments,
electroacupuncture treatment with best cost benefit rates for
osteoporosis were investigated in this study. Eighteen 6-week old
SD female rats (BioLASCO Taiwan Co., Ltd. ) weighing 180-220 g were
used in this study. The rats were randomly divided into three
groups, a control group (n=6), a model group (n=6) and an
electroacupuncture(EA) group (n=6). The rats in Model group and
EA group were received ovariectomy operation while the rats in
control group received sham operation. The rats in EA group were
then given EA on ST36 and SP6 bilaterally, fifteen mins per day,

five days per week during four weeks (total twenty times), under
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isof lurane anesthesia (in flow of oxygen and nitrous oxide mixture;
3% for induction and 1. 5% for maintenance). The positive electrode
was connected to ST36, and the negative electrode to SPG6.
Electrical stimulation were provided by a pulse stimulator (Trio
300, Ito Co., Japan), which produced a biphasic square wave with
the following characteristics: 2 Hz frequency, 1-2 mA duration
pulses. The current intensity were adjusted until localized
muscle contractions were observed. In this study, EA increased
the bone volume of secondary spongiosa in tibia. EA on ST36 and
SP6 could prevent ovariectomized (OVX) rats’ tibia from
osteopenia change and increased serum level of alkaline
phosphatase (ALP). The EA also avoided the body weight gain of
rats in EA group compared to Model group. Taken together, our
results might provide the evidence that EA can enhance bone

formation by elevate serum ALP level in OVX rats.

Index Words: electroacupuncture, osteoporosis, ALP, bone

formation
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