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BB #E AT LA BMP-2 R AL MR, I B AR B B R 2 57 (X% BMP-2 SRR A EENE.
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Effects of calcitonin on femoral fracture healing in ovariectomized rats ZHANG Liu, ZHANG Long , ZHAO
Wenguo , LIANG Chunyu . Department of Orthopedics , the Affiliated Hospital of North China Coal Medical College ,
Tangshan 063000, China

Abstract: Objective To observe and evaluate the effects of Calcitonin on fracture healing process and to provide
supportive evidences of experiment for the treatment of osteroporosic fracture clinically. Methods Fifty 14-week-
old female Sprague-Dawley rats were divided randomly into five groups of ten rats of each. Five types treatment had
been operated to the five allocated groups respectively sham-operated group(Sham) , bilateral ovariectomized group
(OVX), sham-operated and femur fracture group (Sham + F), bilateral ovariectomized and femur fracture group
(OVX + F) ,bilateral ovariectomized and femur fracture and administration of calcitonin group{OVX + F+ CT) . In
groups which fractures needed right femoral diaphysis was fractured transversely at the midshaft and fixed with
intramedullary nail. The rats in OVX + F + CT group were treated with calcitonin by subcutaneous injections
(16 H-kg™') once per two days for 4 weeks. All the rats were killed in 4 weeks afier operation. Right femur were
removed for the observation of radiology and histology for the measurement of general/mid section/end section bone
mineral density (BMD) and immunohistochemistry assessment by dual-energy X-ray absorptiometry( DEXA) and by
light symptom visual analysis. Results (1) The mean tBMD of the OVX group was significantly lower than that of
the Sham group.{(2)The mean mBMD of the OVX + F + CT group was significantly higher than that of the OVX +
F group; The woven bones have remodeled into lamellar bones and cartilage islands was rarely observed. No
significant diffierence in expression of BMP-2 between the OVX + F and OVX + F + CT groups in callus were
noted. Conclusion Calcilonin obviously accelerates the fracture healing in ovariectomied rats and improves woven
bones to remodel into lamellar bones.
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A5 50 v F 3 B U BB R T BR (OVXO) S A 3
BR G B RH A (OP); LU R W fERR & & 37 (F) MK
B ITRETEREASTNER, RERABESER
BETaEH%AZ, R4 A NATEIX KRR &
FENE HLPEEZMEMRRAILZEFRR,
PISRE S R & BN BT Aa & m, il K
AR R TR A KR K,

1 #PMFTE

1.1 B R4dH

{2 14 B ¥ Sprague-Dawley X B 50 B (H
R REEERERHYPLEML), TER AE
258+ 14 g HIEEMYL A5 A, H4H 10 R KK,
BRfR F AR 4H (Sham) IR E VIR AR LA (OVX) BFR +
B P74 (Sham + F) IR & IR + BH4H (OVX + F) [ BH
BUR+ B+ BEHELAYHOVX+F+CT), 7
KRS, KESaBHE, TER 20CES, BA
Yo S KRR (HEILEREF KPS
DR4E), BEHRKEK,
1.2 SHYIERIH &
1.2.1 EPEXBEER(OVX):E Y 2% X E
HZMLL 40 mg-kg ' RE R R BB F KB, F
A BT8R 5, SR BP S T)BR . BFR (Sham) 4
10 HXKR FEEHRAEERETBRETFAR.
122 KEBRETEGER(HEE . KRG KB P
BRAMIMATE O, KA 2 em, HA,BBERE T, %
BRETHIBERHALEENRETER, EE1.5 mm
WK BITEABEMUEFACREERE.
1.3 BEERSHHIE

OVX +F+ CTHRKRIEXH™ ¥, 4 FKF
EHNEEARSE,RE LR, B 16 1U-kg A&
PR RGE), 34,
1.4 trAERESLH

TARE 4 B, 50 308 %25 KR, O I B 4L
FE BREMBEARERA, BEA 10% T4 FH B
B, 4CIKFERFE
1.5 iHEH X EBRUER

MARZENLGMNRERAZITEN X &8
BB (BB :90 cm BB JE 40 kV. i :3.2 mA),
MERXREFHAEHER.
1.6 DEXA MEBFEHE

I A Norland-XR36 W BE X & B & F W & (X
(DEXA, 2 H), ¥ H MY HEABESX EHE
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0.01% , H##HHEFF 60 mm/s, 4> ¥ & (resolution) 1.0 mm
x1.0mm, AR TEE 5.0 cm WSHE, HTEHE
FE, MER, ¥ RRERE, 2 HNERE S
K. 173 8.9 138, ATIFMMEHE, LK
15, BN BEAZEKIEAL T, 2 BMD & 5 K,
BHERZEFRRB(CV)ERS,

1.7 EWEAFERB(HE 16)

BRBEMBEFRBITEHNAA, BE. B
2 RK B I IEREREE S um BY R .
HARERE #HH,Olympus BB TIEZEXEMR
IR
1.8 AiEdHib B A (SABC )

BRETERRT, —HERABE. F05
BBERAK,ZWAKEEE S min, A 0.3%H,0,(PBS
# )5 min~ 10 min, PBS ¥ 3 1K x 5 min, 0.01M
A% 2R O A A4 92°C ~ 98°C 10 min x 2 K,
(8] }% 10 min, R % #0 30 min,0.1M PBS Mk 3 1K x
5 min, T/ 20% BSA ¥ 20 min, Ak, FEFH1:
100 BMP-2 % ,4°C K8 337, 0.1M PBS ¥k 3 X
x 5 min, {00 20% & E F B 3 LK ,0. 1M PBS
3K x5 mn, WMAEYENL _H,37CHEF 30
min,0.1M PBS " 3 K x 5 min. {0 ABC X,
37CHHE 30 min,0.1M PBS W 3 1K x 5 min, 1%
Trion-100/PBS Mk 30 s, “H EBK X (DAB) B &,
BRKMPE S mn, FARARXRR, ABEHEKFBK.
SE, _HEEH, PHENERFF. BREGH
PBS &1L BMP-2 — i /E A B XT B8
1.9 KB

* Al HPAIS-1000 1 15 i B % 6 9% B B R 4 b7
R dibirn AU 2 B ER AT EVLER
SRS, RENEGRHET ZHSH X ERER
HERIACRAT S VOB, BEMIILER4 4
B, FELEE 10 x 10 fEE T, B E LR = fx
R A, R — BE R T A 25, E
i £H 25 B 44 200 B S 9 B 0 6 B MR R T S R . 3T
BYLEHI M SR &R X s e mEE,
BRBEESREEREL, BHELRHM+ BMP-2
FineR BB, TR A EEEBS.

1.10 #Hitath bk

S B HE & 37 EXCEL 304 2, ¥ 8L F SPSS(V
12.0)3K 4038, KL 1T Shapiro-Wilk 1E M
B Barlen FEFRKERS , FIARAERE T E 4
(ANOVA) W BB A Z R ER (FARHLEREHA
Student’s ¢ ¥ %), BB KR BB MBATEEER,
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2.1 BEEEFRAMERAGET

ANJE 4 AW B OVX 45 Sham 4K R B 4@ 3
HWREZI1BE. P13 EBEREEANEBEE(EKL),
EBROVXEBRBEEEEEEETR, HE4 ¥R
RERARNERERIT®2BENEEZR(P<0.05),

N1 FEBFEAXRREBTFENNEE
(g/em® ,% £ 5,0 =10)

H 5 Sham ovX

tBMD 0.1143 + 0.0065 0.0934 + 0.0266"
dBMD 0.1156 + 0.0045 0.1016 + 0.0036
mBMD 0.1103 +0.0086 0.1062 £ 0.0033

¥ :a % Sham 3 P <0.05
2.2 CRERMWEE 1)

KRBEEANMBET CR B A, WE S50 E
ZUZHR, ZFRTHAHRREHIREREAASG A A
R, OVX+F+CTH5 OVX+ FARE: KB B
BEREF . BNMBHENEEZ, BIRAREN, AEE

Sham+F

OVX+F

SR TR, KT & & LA -
2.3 HEENE
KBREAEMNBEEINMELK GE 1/13EB. . 1/3
BHBEE,(PTREBETEIRMEELEWEN), B
HEEMEK CVESIN0.47% .0.51% .0.71% , #i
BERILE 2,
B2 SEFEAKRBREBEEEONRM
_ (g/fem® , % + 5,0 =10)
4 5 Sham + F

OVX + F OVX +F+ CT
tBMD 0.1067+0.0099 0.0941+0.0135 0.1025x0.0103
dBMD 0.1074 £0.0134 0.0994+0.0370 0.1020 + 0.0156

mBMD  0.1197+0.0180  0.1137+0.0277* 0.1185+0.0160"
H:a X5 Sham+ F 3 P <0.05;b 5 OVX+ F & P <0.05
2.4 EMARESENRELSR(E2)
OVX+F+CT 5 OVX + F Eb#: OVX + F + CT
AP EHEENEE, I RLCBEREHAM, BERR
AKEE"FE, BEARIN, PREBRBER
&, B/NREAS S -3, HEXHBER, KZER
. RUBIHAEIREFHE 1R Him & &
AL imE .

OVX+F+CT

OBE ARB:A B RBNALRED BHESZ BENRENALEHEMTR, BRELS.OC S
BHE CHE#FZLEN, ML, H CHmBEERF.
Bl SBFAKERBRIEHRRE CRERHLE

Sham+F

L]
W o
TR

OVX+F+CT

ABFIMFEAROKELHEMN, TRAKESFE, BIERY  ERRER, EETAAAE:B RIAMAESRE
BRAE, BARE DREAR, A RABRKAAEERCRITRT RO BRB ARG, B/ DRRAR, I8

B TRAEABREANEER.

B2 BrAXRAFHEMEAD B EERK(HE 7 10x 10)



FPEARBMARE 20074F 5 AH 13H% 5K Chin J Osteoporos, May 2007, Vol 13,No.5 333

2.5 HpmEARAMELSERE(EI)
BMP £ 2 T R 75 Zh 68 15 BR /Y B0 B 4 M K A
BME B/ MRS , FEBIMPE LD, LRER

Tha W TR P
% T T "

L
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I L ]

Sham-F(A)

OVX+F(B)

R :Sham+ F4H .OVX + F4H 5 OVX + F+ CT Y
EHMtEHRE L, ES4AB IODEEEEEZR (P>
0.05),

OVX-F+~CT(C)

BMP X BB ART/NREREARA . A B 5 BMP IR Z B % ;B &1 & fii BMP

PR RIANESR ; C BT B i BMP IR 2 R AWM A,

B3 &34 8% BMP K3 (SABC £,10 x 40)

3 itit

3.1 BRGNS R M R IR H
NEVIBRAKREREAENALEL B RER
PARE A S ARE RN . A5G OVX AR A 14 A I KR,
TERMBRE , K J5 4 FAEH OVX KRAEAARE
BIFAFBRERG IT¥ LB B EF 1, & &40
RENEEENEMEDZEN TR, Bl DHE A
KR K445 B IR AE 3h P B R B B R R T
o
3.2 BRI OVX KEREFITAE M
AL H OVX+F+CT4HS OVX + FA K .
H:CREFARBImETREES BMERE,
EMESFRETITUNETRAEREESER, B/NRE
BEEA HY RS, REHARED . & BMD
(A5 EIEIn. B BMP-2 £iX5 OVX+ FAHHEKE X
BPEER,
BEREREEITS - REFTNEEIBEHSEH
REME EEMBRMMENE, BT BENBRT £
g KEEEMEEEEMAEL. 5—%
FINEE AU KEAREESEARF LR S
STEFMER JFEHLUKERARERNE. BES
FHm T IR, EAREESR, FEF
0 B2 (B R > B TE B N, B oA PN D £ 44
W HSNER, EEN A AR AT SFHET
BREREREK FREMARLEEREE, MRS
WHaE o & B, 76 K R RU B 56 U1 Bk /5 M K Bk = B
BENBRELEFTTAASIREP, KEHEME
BREZ BEREHEEMETSIRESEZ, MEREF
ERAERESRE S, MR ERE R E AR E R

b B RE T REAR . AH R, BB 4 A IR W BB ) BE R
SHBLEUNE, BRRETR. KRS AR
JBE b %o B B U0 B K BB 3T RS B e B B T & 1
AP BANEEMIFEREEERAEREH(RE
28d)5), RAANKBHNABRE, KB B HiHEH
BRI A8, B B o 12 kB 4 B A B R W
il

LB KL, OVX + F + CT 4 & i 4 i
BREZ, 5 BMDBHEAE., KBEHRL R, HEA
FEHIBELIREER, BNRERBERS, H5 8
Fo MHAEBRABMEESITASIES, CTHELM
AR EERDERMER REBT L, ENE
MM EY B . EEARREEHNEFE; ME CT
i BT LAADHR B /N B BT B A BB, AKCB B 1) B
WM AmE, ATtk B RSN EE , FEE
FAAnE, AEBERS Giardino® M Wallach'”
FAHHRERAE B

FEHBEZEHAEKEFHRAE EKETH
EREBITASHERM, SBEKFAFEFBEFES
&4 E A (BMP) B AL £ K H T B(TGF-B) , AT 4E 4
MiA K BHF (FGF), BR S & # 4 K B ¥ (IGF), /)
W E A4 K HF (PDGF) , % B 4 K B F (EGF) , Il
MEAEKEF(VEGF) %, EfIEBITAEGIRETF
MEER  MEEm, LFRESREY.

ASLE WA CT 2544 5 XF IR AH L, B i
H BMP2 MR ELHB ER, M CT X & FEH AL
HEITREHIEE/ER, TRERE MEH#H B E
KEFHRAMERM, XEHEBRTHEXEZRH
5, k3 — 2 LAIESE
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