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The effective of acupuncture on the prevention of osteoporotic femoral fraction in experimental
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Abstract: Objective To study to the effect of strengthen the spleen, benefiting the kidney, and strengthen the bone acupuncture
method on the prevention of the femoral fracture in ovariectomized SD rats. Methods The 6-month-old SD rats were divided into 3
groups after 3-mongth ovariectomy, control group (C), alendronate group (AS), and acupuncture group ( A). Rats in acupuncture
group received acupuncture at Zusanli ( ST36), Shenshu (BL23), and Dazhu ( BL11) points once a day, 5 times a week, for 6
months. Rats in alendronate group were injected subcutaneously with alendronate sodium. Rats in control group were released and
captured like the other two groups. The minimum external force, histomorphometry, bone mineral density ( BMD), and bone
mechanics were examined after 6-month treatment. Results The minimum external force of femur fractures in vivo in group A and
group AS was significantly greater than that in group C. The fresh femoral proximal transverse diameter in group A was obviously
smaller than that in group C and group AS. BMC in group A and AS group was significantly higher than that in group C.
Conclusion 1. Acupuncture at ST36, BL23, and BL11 for 6 months is effective in prevention of hip fracture in postmenopausal
osteoporosis model rats. Its mechanism may be closely related to promoting femoral morphological adaptation, increasing femur
BMD, and increasing the ability of resistance of external force. 2. The acting mechanism of acupuncture and alendronate sodium is
not identical.
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$2% 5 B BT REE AL & ORI
9% , ‘B S B W 4 ( osteoporosis, OP) & — iy 1y 43 30 .
BR AR BMESEZHESHEZI BN REHER
WL REUB BB B 8B Ak I, B
BRIBEEE N 5 T R BT — R 2 B B
" HIMSRM B ARERR, 25 FHE.
AR P A ST B A 1R BB R AR
R, BAETF TG OP 25 39 18 75 — < B B/
B, RS ENIERED BN, AP E TR
BEE—MRe HRIVH L OPH N, HEE
EMmARKEERIR. iR 20y
B IA B BRGLAME , X T4 R BH 14 B SR B 47
A58 2 St Xt 13 L IF 4R B B BT . TR AT AT A A9 B
SO RIS T LR = B 6 AT R R4t
R RE AT N E BEE BREESER
WK UETRAM KRN BEMSEH B
it I PRAESE B = B VB A7 VAT 32Xl 1k
REHENETRANBENERRE, AL
724 b i i S A6 9T R BE VIS, AT R BUEH T Ak
BB THEREBETHOEE,

1 HMEMTX

1.1 SLRYHESEARE

200 H 220 ~ 280 g 6 H i B ¥ SD ( Sprague-
Dawley) AR (MMBRHEMN KFEEXLRHIYF
L) KE B BEBEMKK, EHIRELE 22 +1CH
SRR 12/12(0/88) o BT A K BTERRBE T #4750
HYUIBRA(ERES 200 /L Y SHHEE 1.0 mL/
100 g, FEESTHFARAARME) , FHR KM
TRFE3IANA KM ELE IS BTG IE 3h P8 R 5
R, B KBNS 3 X RE(C,n=35),F
CREBRYIZE (AS,n =35) ST I (A, n=35), &L
BRFHEERENER REDHY LR RIERE
(FrE R BERMHEX YW RPIEAERDSFE
)
1.2 B REBR SRS RIEIT i

£ 8:00-12:00, M BBMARRE T HES
BICRERR . MO (10 mg/ R, BRIEAH],
25 B BHIES . H20130557) , 7E PBS I8 &k H 43 4% .
P8 200 pg/kg M BB AR N, BT O BERR B 10
mg/ T SmLPBS W +,0.1 mL/kg & T &4,
BHI1KR,FE61MA,

E4F8:00-12:00 55, & %) 28 K B R XM« 2
ZH” CKAFT CBE E4 3 min, BB 1R, E

Z6 1 H, #tEXARHH(PEETFEZSERL
AR4E) , B2 0.22 mm, KK 10 mm, A B 4R
R B 1. MU E L R 4E  Experiment
Hcupunctwrology #R#E( MM E,1999), B=H i F
T RCASMU, SRR K2 1 mm; B AT T ZREAR
%2 mm; RFFALFH—BHESE 2 mm, BT KEY
EHRRET  BEHARARUFREEE BT
HEPARELHBRFEAE, TUABETES.

1.3 $BhRR I T

1.3.1 fEEBREFHENSIEM BT 6 A
G LEEBENER 6 RRRHFATEBRE BFITEND
PRGN SE 5. R BURRER (B s R 5 RRER) )5, A
M A L w B R , N FE AR R B R AT B b
ShhkilE(RHUERKESIYILRE, A H&
#)RPGE BB EE, R (K 70 em, 5 1
em, E3 S5 k) BHBE AEBRATH L em B
EIrhE kR THEARRKRE B4 (KA T
MAGEERTPAL). BESKEML cn, B
FRBREEHABTH NI, ADE XY (sHEA
PEFERERME) B UEFTHOFELR, FiICREE
BFMELAMARRE L AT ERRAEN S
E, tTEENERU=9.8xE%RFEE xFE),
1.3.2 B%EE(BND)&BW . 585, H DFDE-X &
FEN (RHAERIRESE B EREL) AWK
BAEEGMEE. HES%2Z 1.0 mm x 1.0 mm, 60
mm/s,12.00 em, REV. 3.9.3/2.1.0, X} Bf & tf A<
BT IR d K,

1.3.3 FEREESFELW 87T 6 M, TRE
WBE BRI A& EERI G, &R
W E S, LR R LR TSR, G K
BRULPL R R R T E & LA LA FI AR EH R R
BREE, HEBEKSHOE, BT -20C R F.
RABRERNO. 1 g MB FREIFE(ZHEAITEN R
AR RERETWER, AEWERN0.02
mm A5 KR (= A T &R AR R B2 4E) W
EEKELAL P REZSA0#FFE. ZABRRNE
AREER(GEWEEHREERER) Piw(RE
THENMI) rwm(REFLZREETT).
1.3.4 HEEaem . Lk 70N (B W
BTR¥IZERHEPOCEB) NBEAZERAANB
i, WU BB U %8 b 3 S o EARHE , BUR BRUR B il
FE45 i g B R E AT AR KB R T B R R
i BT 24 OB A R B E

1.4 St
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B A BUUE ¥ 3% A SPSS20. 0 S iH R #4743 47,
HEILLBERALSEEFZT . ERU(5 £5) TR,
IP<0.0S HERAHRITHEN,

2 HR

2.1 FAKRRERBRSEHBENINIBESER
A KBERBREET BN BB R
# 1.
F1 FARBEGRETEHRERNIN
B BLER (25,0 =5)
Table 1 The measurement results of the minimal external

force in rats of each group(x +s,n=5)

il BEAYEE (1)
Groups gravitational potential energy(J)
C 1.23£0.32
1.74 £0.45"
AS 1.74 £0.38"

.53 BALE, " P<0.05
ST 20 Fn ) BEBR AN L 7E IR BB BT R/

e T B (P <0.05) ; £ 5 48 0 0 B 185 R 44
HHBERTLEIHETEL(P>0.05),
2.2 BAKBEE BMD #1455
FHRBRBHE BMD RN E 2,
£2 FAKXRKE BMD RUER(x+s)
Table 2 Detection results of BMD in the femur of

rats in each group(x )

4 5 n HEE (g/cm’)
Groups n BMD(g/cm?)
C 5 140. 80 +16. 51

5 161.60 +13.43 "

AS 6 163.83 +12. 11"

HGXRA LR, " P<0.05
BRI ZE AP SRR BN A R B B | T X R
H(P<0.05); 4t RIA BT HMRMAALBER T
Gt ¥ B XL (P>0.05),
2.3 BRARBFHERFBELSFMWAGER
FEHRBEHEEREERSEMALERNE S,

£3 BAKBRFEBRBERESFMRLER(2s)

Table 3 Morphological test results of fresh femoral bone in rats of each group(#% +s)

B4 ) L #2 ( Diameter)
#4571 n
Group n FEEE() BB K E (mm) V35 (mm) #15¢ (mm) T 5% (mm)
Weight Length Proximal Middle part Distal
C 5 1.02 £0.07 37.49 +0.87 8.06 +£0.31 3.76 £0.26 7.33 £0.36
A 6 1.12 £0. 06 37.48 +0.70 5.50£0.31% 3.90 4. 41 6.89 +0.16
AS 8 1.10 £0. 09 36.68 +0. 81 7.54 £1.31 4.20 +0.39 7.39+0.71

.G RALLE, " P<0.01; 5S4 HBRMELE, P <0.01
AR E L NEAER B A 5X ALK,
EFHGITFEE (P <0.01) ; 5FT¢ B R 4 4 H
HERAERITEREX(P<0.01),

2.4 HAKXKBRBREBEYIFEEHENER
2.4.1 [E4
SHRBRBREESEY IFEBFEN RE 4,

R4 BBEEHEEYHFER(Zxs)

Table 4 Compression(x +s)

534 n BREHRE(N) B KBRS (N/mm”) WA BAT(N) W7 2 5 B2 3 (N/mm® )
Groups n Maximum load Maximum stress Breaking point load Breaking point tress
C 5 50.26 +15.97 32.51 +15.65 47.51 £17.30 31.04 +16.53
A 7 52.73 £10.78 44.76 +13.19 " 56.02 +21.64° 44.25 +15.12°*
AS 7 59.06 £15.02* 53.38 +14.69 57.94£15.15° 52.44 +14.78 %

e Gxd BB, " P <0.01; 54 g, * P <0. 05

B BB P B RE B R RE N S BT R A
AT SN AR TR WAL ERRE
Git#E R (P <0.01) $HRIA B RMER S W RA
BT WRENAYE TR, WAKBEERRSA
Gt (P <0.01) s B € g% PR 4 4 B KAEL B 7

WRENAYETHRE, HALEERAESRIT
FEU(P<0.05)(£4),
2.4.2 Hife

BHRX BB AR EY N FERERIES,
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x5 BBRMEWIERE(Zxs)
Table 5 Stretch(x +5)

! n BRERM(N) 8RR A (N/mm?) WA BAT(N) W7 34 U H1 (N/mm®)
Group n Maximum load Maximum siress Breaking point Load Breaking point tress
C 4 50.27 £5.39 36.33 £8.04 49.68 +5.13 35.95 +8.07
A 7 85.64 +14.21 " 90.45 +30.96 " 84.42 £14.35" 89.00 £30.24 "
AS 4 89.19 £7.44" 155.87 £56.900%** 85.38 +10.63 " 151.11 +62.37 %

E: S RALLE, " P<0.01; 54 R4 HE,* P <0.01

5t B 4H b E, BT 0 BR A 4 R 4 R4 Y B K
BB BHEBTHIHE, ZRAFRIT¥EEX
(P<0.01) ;4RI Fub & BB H LB E R LS
BN (P>0.05), 5% A A, B4 B RR
HRE AR KEN S BN AN 25
BRI FEE L (P <0.01) ; 5 5 44 F01 BT ok BR 6
HAHUBRERAHZRITFEX(P<0.01)(X&S),

3 itig

BEERGWEEFEREFEZETEE" LB,
(EM-BER)HiCR:.“FFHZEH BR#K,
M REH A2, B TBEW, RN BB, HRERI
FENET BMEMERN, BEFEEFEREFE
B CBENAT BRI, RIMERTHEA#
P EmE RN E =] FE AT RIERIER
£ R BIF, RATE FE P ARG, X
FHITEERRENE IR TRy B S S
BEEET. REBEE A RKAREEE, G768 E
ER6MNA. BEEFEEREMNE —M™ENIT
R, EMUR BRI R, T HA RS M EFREM
BOLE, 76 T A A0 T B 5w AL AE BF X A0 2 A
b EERINEIT 6 M A, RATET THEERE &I
BN FEBBBESE BEREME IEMERE
WK, R T T B R R BT
B F IALH
3.1 ERREBITR/NIN I BE

Wi 1 AIUES, SXTRAML, 58 A
TR AE BB TN A AERER, B 5
BRRERAERBNIA NG SEER BHALH K
EMUARKER. & RR T EEREHI I HE
AREEAIIREES, FRERELRFEN
YERI? BRTRARST £ 2 R 4 7 N B R IR E A A T
bR BB 3T RE AW N 2 4 IR BT 5T A IR
6 B R B AR RE B — N )

3.2 FEREFEESENRK

BEAEGHBE . XETCRTEMBME L&

KBRS, N T &AW LR 1 2385, BTEAWT
wBITEM KL R E R, B B A RS R, D
FEREURDHME, B EENBR R T FRER
MRS R A B R8T, RIE Wolff & # .
BHEK BRI EEREENRIREE X, B
F 2 A[LIFEH, 5xF R4 L, &R RE U5 R i AR B IS
PEYETE A B BUAE  E SR B A AR/ R Z
TR, RAERITTTREER /N, &
BT RBENA MR EENE I EEHHR
3.3 BEE

HHE(BMD) R R LD, 2 BHH
Fi2 Wi B RS AE BB B TR B EER
RS, MHEC AR, HRTE - ERE b
BEEEE, BdR3IVUEL, SXTHRAML, &
R E R B REMESAXRRTHE, R
UE—ERE FREEEE, i RERE G
BT R — 5 1 5 % R ER AL R, B R R O
WG, R @S TR S R A E MERE B
REFTERAFRE, ARHARENRE, NSMR
FeBE I OP A & B, PR B T &1 3l 32 X AL A% 1) 3 ) 2
BKSHEARET,
3.4 JizEtkeE

B % B B R AT IR T R
EYHSESHE TN ERARKEEEF . =
REHREAH RS L AN EREARNEE
MAO¥ERAEREFABER. 0 TUES
SAMP6 /)N B B B K 3 A7 B | Tk R R 3R R
BELRGRERRE, Bl R4 RSWUER. 5
Xt B A L, 4T BB FH i B R R BT B R (A
5 WS RAT WRAR,

4 FitEREB

“ERGFREHEBAWNLEE T REA
PARER R BB BATRE R . BAERVLE AT e S
SRR BE IR B T ASE R, RSB e
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BLRE A AE 7 LUAR B AR I PTAN I M REAR G . ST
5 I T T 347 B 0 S R B A R BRLAE A
BB A TR/ (B AT R B B9 FE R ALE 5 BT
BRI SE AR, DT R BB R 45 B BB
A 70 K B R BB T 0 P T BB 5 6T DT A AL
B IRA X, FERREREITEEIRNNESE
BRSTRIBTIA B RFAREN — DT @ . FR, KR
R ALK —BEGTE REZARESALS
BRES, BTG R AR I R By 6 & R B
BB B IR AR DR B E S RIEE .
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