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FEF ¥FURK FEX BIHE HHE BRE

WE: BN HFITHBENERABREEZEIOXMEREY HENER., BE %105 16 Al
Sprague-Dawley K RBP4 54 : BYH (Sham), =8 4H (OVX), ¥+ L-FEMEEA4.
EHFL-FRERETAH, X8+ AERERALE. EXEFRENE 20d K (B 13dK) H
B 40dK (% 33d K) absesh¥. AR H#HT XA HE. 48205 MMM = S5
YRR, AR XtH, dEARNAMRERBR T IEX N R4 SERAR RE 26 A H
BHRBMHERMEAZUE; AR T LHABREAAANZHNENE, BABRCARRBRERSHK
MHEMEERERE, RUTHRLABRIBE. ZASHEYHERARERER: B BIHNKRS
33d e, BUAMBARE, BATHOMAES LR MAARYFEEER (P<0.01 8 P<
0.05); L-FWRER. . SRS $EHEABEER (P<0.01). B% 33d 7, L-HH
MER (P<0.01), %, ER4H Sham H (P<<0.05) MERASHMHEBE BdHRAREER;
L-ABBETRANARESRYA BIdHEEABEER (P<0.0D), #it EEMNEREIER
HETRE, AEFHRR, MRTEYEEE.
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Biomechanics study of calcium supplementation on osteoporosis with fracture LI Jinping, ZhANG
Ming fang, LI Zhongwu, et al. Tianjin Medical University, Tianjin, 300070, China

Abstract: Objective To study the effect of calcium supplementation on ovariectomized rats with frac-
ture. Methods One hundred and five six-month-old SD rats were randomly divided into 5 groups:
sham, ovx, ovx + L-threose acid calcium of 200mg Ca/kg/day, ovx + L-threose acid calcium of
100mg Ca/kg/day, and ovx 4 L-threose acid calcium of 50mg Ca/kg/day groups. All rats were sacri-
ficed at the end of 20 days after ovariectomy (13 days after therapy) and 40 days after ovariectomy
(33 days after therapy) respectively. Left forelimb was carried out and tested by X-ray, histology and
three-point-bending test. Results Both of the control and model control group presented radiologic and
morphological changes which in different extend in different groups, The most remarkable changes
was shown in the 100 mg Ca/kg/d group. Conclusions Proper calcium supplementation can fasten the
fracture healing process, improve the quality of callus and enhance the biomechanical properties.
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1.1.2 {488

css44100 B FABERI (KFM B LR
R, BRAXNEFNBE, BAUEEE
0. 001N, fiEsME XA 0. 001 mm;

TOSHIBA KXO-15R 640mA X &4l (HA
=), AT X R,

Sakuka Tissue TEK WIP k¥l (HAEPEH);

Leica EG 1160 A iBHl (RAFIE> ) ;

Leica 1516 1 5 #L (B KR ™).,
1.1.3 &9

L-ARRES N aEamAK, #its 990628, &mE
12.89% (EHE#TE K4 R EHRPLEL,
RZEBKERG, BBO0R. %&. F. BRE4A
B, ¥R #8 P 4K K N 38.65g/100ml, 19.33g/
100ml, 9. 66g/100ml,
1.2 gy
1.2.1 SEREGEERE

105 2 6 A SD KRFEHE 84 B, L 10%K
AEE, 3sml/kge ABHTHEEBERE, TEEAHTHE
) S B R BRI BP L, W& M BRBIMER; 5 21
RErREBHE, REEAMGHT, BHEURME
(RYUIBREB R ELAERE) , #l & BB Y (sham) #HE
B, UE105 ARBYEXEAG TUFEMEE
Rk, itk Eame, 2ERahE, ARE
wrwies, RERE, FEEREG, UNHERE
BHMHEFRER, e HERSHIMT .

OL-ARBRERNA (HHHBH, 1 54g/
kg, 24 F 200mgCa/kg. day) 21 H;

QL-HBMEFNNE (HHH B, 0.77¢/
kg, #H%F 100mgCa/kg. day) 21 H;

QL-HBREMENA (EHH T, 0.38¢/
kg, YT 50mgCa/kg. day) 21 H;

OFEFHA (BUHFH, 494
21 H;

OB RA (EHHEH, kP4 21 A,
1.2.2 RBE

ERFAM 40d, 71w RIKRGAE, HLERLR
FTREXRMERYG. #NTAREE 20d K (A%
13d k) f% 40d K (%5 33d K) B3hkogom it
FEshYy, WMARBM X REH ., AA¥KE,. =K
By AR,
1.2.3 &M
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fTHEF, R XA .

HEEME: SEMEWMEHALL 2002 /K
WZ® (EDTA) 45 30d, HHEBK, @, 4
k., 5um B, HE 3t 58K,

EPHFENER: RRELRE, ERE2GRYE
H, F css-44100 B g F 77 6B L B VLM = = & b iR
¥, X&EBEHN 20mm, ELEREM 1. 5mm, &
B in&RE N Smm/min, R 200N PR EK/DR
HER. #itEA-BEME ., DELMBIZUE
B BRRE . WA B GS SR DA KR B AR AT A R
Bt BREMT (BKM) REMBKNBE
(RBRGRE) ; UM (REER REVMHEHSEL
BRE (W,
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ERE, REANFHEH, KK EHEH MK
R,
2.3 HAEXER
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AR R AN HERRE. LIRS AAE
] MR E B E AR, ERKETHEFEENE
HREEREGAMHES T ER N EEENERERE,
BEARKERE, HREFHEER, UIPRERE.
¥ 40d (7 33d) HFE: IERHXRAFHE
HEAKERMASNERREHAR, BRSO FEM
HE, BARBELHREATARLEERTH, KF
EFREAMTR, SR EAEHMEdERRE.
(6] P48 A0 /D VR IR M AL, T LR U 45 b
TR, LABREGAASEENZhEHRENE
AR EFHE, DXAURGE. BWRLRTFEZESR
RE, WEARBHEWAL, BT RELHS
HEEERY, REREERARERTLIE, FRL
BAREREW TR, BEWRLFHAR— 1%
R, MBI EREHN, REETLBZERYE

KEAEREHR, LBTE. AASHNUPHE
HRAELAEFhRERT, RZABAEL.
2.4 EYh¥ER

#5745 13d M%7 33d K, SHAM 4 ) 8 k4%
E. BREWNHRBEELAMUBFTBEER
(P<<0.018 P<C0.05); L-HBiMER. +. KN
H5EPHAMHUBABEER (P<0.0D), FHHAY,
L- 95008 AR 45 o 5 30 4 9 3 300 7 22 #8 47 1. SHAM
HRENEFBEER (P<0.01 5 P<0.05), fn
x1,

B 33d KRR, L-HBREE (P<0.01).
. EFE A SHAM 45 (P<<0.05) MIERAZ i H
5RZADBIRMHEABEERYE; LHBERESGTN
AMFRER BIHLKEABEER (P<0.0D)
CRERPIHELD.

£1 EFFBHAY 13 KRM BB REPHFEER Ty

a5 # BASBE (mm) BXEMHH (N # % (MPa)
4 %25 13d ®25 33d 75 13d ®2h 33d #2513d ®75 33d
L- . ] )
o 8  3.4340.49**  3.8510.26"* 22.1+1.22**  26.25+2.99** 22.35+1.39"* 24.1746. 24"
3k
L_
R 8  3.5140.32*°  3.8140.37**  229540.81"" 27.20+4. 14+ 18734219 *##%  27.7646.99*
o
L-3
ﬁz:nﬁ 8 3.354+0.27**  3.6040.45**  21.68+1.42**%  26.3614.28** 17.361L20° " ##  20.0014.69* 58
SHAM #4 8  3.29140.41%*  3.4240.44*%  2L6511.43**%  255713.67* 1800EL76**##  21.8744.79*+$
ovx 4 8  2.7040.56 2.904+0. 40 17.26+0.95 19.22+4.06 10.09+1. 80 11.59+5. 45
¥, 5 0VX4AE, " P<0.05, **P<0.01, 5SHAHLE, *P<0.05, ##P<0.01; Schpg s, $P<0.05,
$$ p<C0.01
— BB ERS IR LHEMY, KEHRETSEN
3 g BEHRSETERABERNER,. HUKEN

EY R E R R E WA RRBEE LK —4
BELG, CREER. BEMESYE. BRREE
EEMHFEMNES R, ERTEY N FEE
BMRAAMERY TEREHTEETN, MHE
RN BB EARBEEFEZ—-Y, =K
A ERBREEANBEEY 2N RZ—,

EHRHBEXREENEEEBRARKHIYE
B, CHERMSFAN, BT HMEERBERER
K&, # — #5 & PTH, CT, 1, 25
(OH).D, ¥ Z R B ERWHE, HIBEREH,
SHEREKRDT, Kalu ZCRBERLER)E B #
Bk, REBEESMBBEHHNR, AREED
BAREES, NIEREFHRELR. BEASRER
gith, HH, ARBWERERERAFFHERE

BEREET, ABABREIHRLERTTH, £
TRY WP EVRERERRZTBEENE R
aREFTRa TR Y, KERTHERES, H
ABEEHEEIBRER. AHRALXERE
N> AEEH 20d BREHE 40d, BB EANE
WmBFER AR MK EARS/ EHKEERD
M, SULEeHF. AN, IH¥RELERE
N BRI B 0B 47 R BR b IE B X B 41 7 B
¥R e, RTHRENRHEERN, &
AN % SEOT X T B R sh s R B L
FEHRENEX. EAWERESD, 44 13d NAH
BdEHFMH = EAEWMED N FRRESR, EF
SHRAMBRKAEE. BRTHM AR BERT
BRI A (P<C0.01 5 P<0.05). MBI ESLHTE
EULHE T EE I BB A FR 418 S R,
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B—FE. EWHETRX TG ERAMBY
PR MHBAE E BER L., YRR B
TEHNERRNEENRE, BERSORERN
EHINAIBE . BRSNS R AT R R
MEAZHBHNRTSBNESBZAMEER. &
Mg, BAMERESHN, TRENNLEY
bR BASHANRAMARETRE, BEM
WEERRHEEIR: MRS ERRBELER, BRE
WAERREN. ERFHNFE, FEHTRELE
BEEE", ARBRERY, BN IINBAE
#2519 13d F0 33d KMBRBMARE. BATHA
RN E TEAXEA, EHATEHE, BE
MEBBEA, BETE, HEREINE, WL
RABT, HELHHAMNER, FHRERNSE
B AR, XBRTEESHNRETRE
TEEER. BRARRHAMHLEFHERE
St {RX S A bR R B T B 2 0 (A Y I
K, —SnERiRhg MmaEe. SEEE RN
BE, BRENFRES FEELRBOER. WE
HEHRLEN, HEMLEFEALTROE BHE
FIRE 4 2t (A GO RE 4 T RSB0, FIRE, FEligpss
Fob, LRMBAS A Y & 58RI A M 8
TERZG 13d i, BZ5A B Wi IR T A M4 5 &
KEWHMES, B EAEEE MR E RS
A A0 B TS R M 1 2 AR AR . LR R
E; fE42533d B, BTE Bt E KBRS,
HEAREHE, KENRBEWTL, REHS
BARERSE, FEABAREHEW, Lk
Bl Bk, KBTS, SR HHE
MEFARA TR RRT., ERHEERS, LK
BRELHASEUX BAML, SHEREHS
B 0 451 0 S DA 7S O 48 25 L RO R W B . R T B K B
B, HEEHME. U FSRABE %MK%M
B, BXRTEYNEMER, BHTHERNE
SHE A AR AR . AL BTN, SE A
SRMERETEHAR, MEEHET FHRAER
. BENATRARSETRRRHEHRS
] LR B BURMER .

B, WEBITBEEFER, K AR E
MAESE5TERARBFROBESE; KT9H
ERREER, REARERSTER, En-EH
WH, TREASER. ARR+, HMERMTH
BAEETFHEA, THES TRIEFATER

WML, WMEHES MR, HIAY EFFE
TLUREHIIBREFBEATEEIR. BH AL
PSP S

o, NARRBRHBEAERFATUEFN, LK
BRETAARAANEY hEEEABRTER
MRAMEEMRMAHFHEBERE L (P<0.01
P<0.05) ., XWHTH BRGNP & B E
BITEY H%¥ie. 1EIN— 830k 5 7 BRR A 3R
B, RAYMAHS, HYRNBRSLUERHERH
HERFHDD,

B2, N EEFESE, TIANERSHE
EYNFTERERRFEY ¥R, RERH
RE, BEERAMBHEEBRNER. SR
B ERAMMEMAZYS, EN ZHNATAMNKNE
T A R LR,
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