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HE: B BREERUENEARENEAE/NE Micro-CT B W, A% H32 ABHESD XFMIL 4444
(BFEARA) BAERSE) CHGREKA) D HA(EMAGE), BHRERA(B.C.D A)RiTHIIR S AXRHATEEE
WE SEREEARBRIMSBE, A BRI FENEES 3 AGHIRERAEES RARNH#TEEENBRULEY EE
B @A KBTI EE,FH CARERES DARTRREMELED, 5 ABHAASRAELKEE &
6 FARHER S HABRBRE S BHMIT Micro-CT 447, 2MEHE BV/ TV, Tb. Th.Tb. N.Tb. Sp, R BHBIPEHK
B ENREESEABRSBMET CDH(P<0.05), BNREABERBRET C.DH(P<0.05);CH5 D HENIREE R
NEEEREERERITEEN(P<0.05),Ti5 DANENEIBERBRBABEBERELETEBEN(P>0.05), &
i BEREENETER NEBERANESESAEIREMNE NRRESEE, AT 2R A TOE SR E A
HOAMEEREBRE REBHAE.
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The effect of strengthening-bone receipt on the change of trabecular bone of fracture healing

under micro-CT in rat osteoporotic model
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Abstract; Objective To study the effect of the strengthening-bone receipt on the trabecular bone in an osteoporotic rat model of
fracture healing with micro-CT. Methods 32 female rats were randomly divided into 4 groups, group A (sham group), group B
(OVX group), group C ( strengthening-bone receipt group) , and group D (basic treatment group). BMD was detected in 8 rats of
model groups (B, C, and D group) before surgery. The rats in model groups were then ovariectomized. Rats in group A were
excised small amount of fat and sewn. Eight rats were randomly selected for BMD measurement to prove the successful model
establishment in 3 months. Fracture model was conducted in all rats. Rats in group C received the strengthening-bone receipt with
gavage. Rats in group D received calcium and vitamin D with gavage. Rats in group A and B received normal saline. Rats were
killed in 6 weeks. The femur fracture callus was collected and the parameters including bone volume fraction (BV/TV), trabecular
thickness ( Tb. Th) , trabecular number ( Tb. N), and trabecular separation ( Tb. Sp) were analyzed using micro-CT. Results
The Tb. N, Tb. Th, and BV/TV in group B were less than those in group C and D (P <0.05) , but the Tb. Sp was higher than that
in group C and D (P <0.05). The Tb. N and Tb. Th were significantly different between group C and group D (P <0.05), while
the Tb. Sp and BV/TV between group C and group D were not significantly different (P >0.05). Conclusion The strengthening-
bone receipt increases bone mass and improves three-dimensional structure of the bone, particularly Tb. N and Tb. Th. The possible
mechanism of enhancing bone strength and promoting fracture healing may be through inhibiting the activity of osteoclasts.
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BARE, CEERBRT  AREMHAER TR
HEREFHE, BEREXM5IEEERBERTITY
RERIL ARG EAENEE NESTHE 4
MW ZERE BN MRS 2
NREEAY, *LRRAMLVBRBKREHE
BAABIEL, DL Micro-CT MBEHBLEHSHEHT L,
H5BMRES D, MPTEF BB A A2 ST X, M
MM EERERLE T ERETRREBREBITASH
BIEH,

1 LWHBRNE

L1 XRHY

AP ERE 6 ARKBERR 32 J,kE
230 g-280 g, MITFEH K EH Y LR .0 R,
SR FHYHE K SYXK(¥7)2012-0127, Zh 4 4a R a5
HEFORE, EARXRSEFAR, BhBE . HE
BEEES T 21°C,12 h [ B B8, 2 8195 2 A8 X
ok , FXH R EE 50% ~60% ,
1.2 LEHY

SR B IR VR VB (5 Y 4 B - B 30 g B R4 20
g JEMA20 g M 15 g BLHE2 g 1120 .7
M 25 g PIAE 10 g BB 5 20 g I 225 30 g B 3L
15 g B XL 15 g %) #T LA B E B 25 M BHE 4L,
BEAEAY2.48 g, HRMIED, BEH (BRHZ
ARARAEE, BHEWMS 1.5 g 4K D,125
Bh, B KT H10950029) 5 1% A ERESE
FRIKEN 15.4 mg/ml MR B, P BHLER
EEVINEERHMAERLRAE, SRk
FACREO. 5 pg, EZ5MEF H20010320) ¥ MR 7E (R L 4
¥R 100% ) ZBih R E 2 500 100 mg/L, 45 253
FAMTFMRBERO.1 pg/L, HYHE},,4 CKHE
R
1.3 ZBEHF

Micro-CT, %l 2 SKYSCAN1176, % [E Bruker 24
B, A S HIE 65 kV, B ¥ 385 pA, 8%
18 pm, B/R L EF 200 pm, B [A] 270 ms,

2 HE

2.1 EHYrH

BREENS mUAEH 8 R A B(RFAR/
Bd/EEEEK) B H(BETBR/ B/ EEE
7K).CHCIEBR/FIT/RIHK) D AHHEY
B/ BT/ BEER D),
2.2 EEF®

BHHYRBATER 6 b, KRBEBE TS
1% SR E L Z450.02 ml/100 g, BRERJS & 41K BN
EMNFEEFFEARE L, BM4(B.C.D) WKBEE
/N -9

X SB®wEN MDY & RS EN
A LB 173 GFE, FHITHEHBHNERSEEEF
VO, #HABEE, B EES T HRHEERD 6N
R AL ERPERTEHLIHEMER L, 5B
a0, AdUIBREBRLVHFENESZEE.
AEBRETEETRAE S, GUBESIYMAX
K, FBREEHTF21C,12h HREEH, EHHE
M@EMX,SD KR BRAWE - KR4EE, AK6 AEHE
WX E BB (B.C 41.D 4)FEHLE 8 Ryt
FREEEENEUIEAGRRn SRR, &ir
BRHET . ENAERRERIE LR YT
BHER, TRIVERBETRRES MO,
FESMUM, FRETH 1/3 BREBEN BB RS
TR, LIRS ETFATIE R G MRS R
o, BB EINAT AR K £ ITE %
BER K, BEXMAHGO,
2.3 BEEARY _

BHEE3I A, BERALAEEEK 0041 ml/
g RBRALRB KRR O0.041 ml/g HE;
HEAAHLIBKMRE D, IREW 0.01 ml/g pTE: g
EBEE R 0.037 ml/g BH;BH 1 K, ELTHO6
Bl .
2.4 tRAhb ¥R SR T B

HYTHRERE, B RKBREMNBRBEAE T
Micro-CT ¥ FiHHf % £, ARB B LERBTHE, B
B 18 pm, FAMBER 180°, BHEH 0.5 W 2 kK
B ER% NRecon R HIT=HEREJS, 24 CTAn
Bk S0 REUE R E AR B H {4 (bone surface/
bone volume, BS/BV) . ‘B & # 43 # ( bone volume/
tissue volume, BV/TV ) | & /N B B F ( trabecular
thickness, Tb. Th) | & /N R ¥ & ( trabecular number,
Tb. N) & & /N3 4 B & (trabecular separation, Tb.
Sp) FS%
2.5 GitEaH

x| BUEALER A SPSS17. 0 Git 3kt 17 4
W o EREGE T RN RASR t RlEE(z+s) &
N, % 2 K SPSS13. 0 i it 84 %t B B BB H AT 4
THEEAL & AR — 1845 LBCR RO 22 4047, 4 18] 75
PR LSD-t K I, e 0 K E 2 =0. 05,
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3 &R

83 Micro-CT EEAR T ER, A5 6 A
HAERMARBARBEEENERHK, ERAS
HEBEX(P<0.05), AR A R R ,4 K
BAENRBE BNRIEE BIREEREER
SBEBRERGFHITFER (P <0.05) Rl —HHix
AEE: OBABIREEMT C.DL4(P=

0.023;P=0.017); @ BAG/ NREEM/KTC.DA
(P=0.025;P=0.018);® BAB/PNEHBEET
C.DZ(P=0.027;P=0.15);@ B B AB 4%
EF C.DH(P=0.011;P=0.29);® C4H5 Db 4
BPRYUE B IREREEUREREHE I EEN(P
<0.05), M5 DAMBNREABEERBERE ¥
HBEERELETHEEL(P>0.05), #FMERERE
1.E£2.H1.A2,

®1 FLSD KERABEEMELR(x25)

Table 1 The comparison of BMD of the rat femur between the two groups (% xs)

A% Group & (n) hE(g) BB BEE (g/cm’)
FARAT(CON) 8 0. 3230 +0. 0148 0. 0766 +0. 0221
FREAH(OVX) 8 0. 3564 £0. 0637 0. 0473 £0. 0375°

E:FRAESTFAR6 FEHE, " &R P<0.05

£2 MAXBRREEHEHAEHSH(its)

Table 2 The microscopic structural parameters of the callus of rat femur in four groups (% +s)

A FAREER BIAROEE BAREE BHhRELS
Group TB.N(1/mm) Th. Sp(mm) Tb. Th( mm) BV/TV(% )
Ad 2.709 +0. 052 0.289 £0.011 0.108 +0. 015 27.524 0. 204
B4 1.863 +0. 041 0.427 £0.015 0.081 +0. 063 11.304 +0. 124
c4 2.424 +0.047° 0.0368 +0.018* 0. 098 +0. 076 * 17.906 +0. 185 *
D 4 2.138 +0. 04240 0.370 +0.0132° 0.091 +0.07120 16.610 £0.2162°

B CRRDASBAKRKP<0.05;" FRCHAGBHILML P<0.05;0% K DAL CHAREP<0.05;°%%= DAY CHWHP>0.05;
AHRRBFARA(Sham) B ARRFEHH (OVX) B HRRBEKA(QCY) D 41375 KAl F 254 (FTC)

4 itig

HFREMEFRKTRBERBRNERES
B, HERBHERZE—RKBLEMRE
FHBPERERAARSHE FLRE GBS
REIAE, BB KEZEMRATHERBITBRER
EEVENELRERTE  ERER, RLUEER
YER, B2, ik ™

FHRBUARU“BEAE"ERAIER. &4
“MEMXE” IS H R RRRECE RS
B ERIES RB R EHRERRTH, 5BA
BRI NES R B R EZY, —ERH
HHBARZ MABIHEGFHOEN; B 5 TR
HMERLEMG, BB RRNESHELET T
ATZ ARREFERIE. HESEARIR, %
SHEFLUBBE AL B2, BELUIE B0
BALEZABEFSAERZES, # 1T
1, 8 4 LABYSAT , WEE AR #h K BY B 2 20, AR
FREHEB R AR, EAMA, REEL, WNFBH, 8
BITEEARK EPAH SHkHE EY SRR

BE AT E L LAIE AR s SUE LI o R 1 L B B b &b
R, BB TR 2, =AU
W, BB IR AR SR A LR, M 38 S A T AW IR
THRMAT, EHEME, BXHMA, REHEE, %3
RS BREEEZH . FEMORESE, B
I PR LI BB OB, B B OB 5T, KA M A0
ZeHSNTT BB RTUNEEEEHER .S
BEMER BEEEE MNEEAHEESH.
B B B R,

FHAA Y B m AL E R, R B
B, BN E R = M ES T8,
MABE HREAE—-REFAS TR, B
REMERBHYERBEIRD , REHARBEESE,
BHEEMAR(BRE > BER) ME, FHAKE
SEGHN . HINEINL ST HFEA — B,
NAMKUNG-MATTHAI ' BF 53 th 2 0 78 & FR B b
BRAENHOC R BEHEBENEHZEHEBET
ERBHRA AEVESRERRERHBARAE
B, IREXABERB ST BRAL BB NRE
SEMERL—-RERAN, BPREEFETE /)
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BRREWME, EHERET, ZRAEHEN
— B X LB R ETE 0.05 mRem/h F| 3
mRem/h Z [/, MM F— K%M X A S EH &0
1/33,#50.0017 mSv, X F§ % H 451P U 38 )4
B 1F £ B B TR R B 24000 0. 61 pSv, B8 36 47 9 1R
WAL N 1.08 pSv, BERNBEZHFHHE
FRAJEH 2.3 mSv, HEE - REHEFEZH
MBHEERAKRK A2 —, R RIGH—
WRKA R, HE =10 S L EM—K Ward K
WEBERRN, SREXWBEM, £8 FDA X
DXA {0 T ¥ 55 B0 B AW, 4 5 5% B30 8 7T f %
MK BGE

58 Bl 6 A H /5 E W 4% B ALP %4
A A FEHEE, BITNEEBE AL, ¥
B A AR R B B R B B R A
B BE 1847 o

Ward [X %3 & % i 25 L 80R % 75, DXA I & 3%
s A R AT, T T R
R # BMD AL 43 b, Tl AT
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