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ABSTRACT

This study investigated the effect of ovariectomy (OVX) on the rat bone for long term (22 weeks). In previous researches,
there were many studies for morphology of OVX-induced osteoporotic bones based on micro-Computed Tomography
(micro-CT). However, there were few studies for detecting and tracking changes of mechanical characteristics in the lumbar
vertebrae of OV X rat for long-term. For this study, one female Sprague-Dawley rat was used: an OV X rat. The 4th lumbar of
the OV X rat was utilized as a specimen. Morphological characteristics could be investigated for the lumbar vertebrae in an
OVX rat by using in-vivo Micro-CT. An OV X rat was scanned at week 0 (just before surgery), at week 4, at week 8, at week
16 and at week 22 after surgery. Micro finite element (UFE) analysis was used to investigate mechanical characteristics in the

lumbar vertebrae for an OV X rat.

Key Words : Osteoporosis(Ztha %) In-Vivo Micro-CT, Micro Finite Element Analysis(7] Al 32 4%), Structure
Parameter(1-3%] 312} 1] E]), Mechanical characteristic(”] 414 54)

1. MB sl o] JFEET k. A Wi (in-vivo) 3 e

g fFASHEA e ¥sEs 34 AAsE AT

=tEE ATE S8 A daE AASIA F AAA 54 WEE 24 dye Bue Aol

wo] Wels HAstE ATt dA wel FEHI o E giREe] A7 dAaAA F 16 F oyl

ak. wE o3y HFEHPorous Composite o ©7|zF WiskRkS #Eate] G7IE FH owo] m X
Material)e]7] wj&el 71A4 AsS Fis] ol v G g A= o] FoixA & vt

7] Yl SR FAMo g B Laib 5(200D)3 Jie 5(2003) A3A <] (ex-

%7 BAo] nEojof sty ey e o vivo) micro-CT & ol-&3ate] i AAT 3 w9

T7F Wl x4 seluEES F5ste] FHEH WH3tE HASHAL Waarsing 5(2004)2 A

236



micro-CT & ©]-83lo] # 1<
4 #Essieh Peng 5(1997)

wol  ZAA B wel FAEAH WA=
Aol dis] A3

2 AT E EEEe dlle] #HAY] olF
g sEEO FTod 93 ozt o4t
AFE Ao dAAA Fe F ALY A wE
wol wstE #AFSIt A W A d5EY
Al2=®l (in-vivo micro-CT, Skyscn1076, Skyscan,

Belgium)& o] &3 Al F3as S Sves
Aol SlolM HAFe = IBSE in-vivo
deEfe] Al Ade Fall & sHAel digk A3k
28= T Uk D TRAlel whsiA we

FAstdA BFEd 4 i A
=y 54e wss
GsEd
i

wAjagle

3+
=

I
=

HE % e}
e Qi

14 ¥ Sprague-Dawley #HE 25C 2
frABhaL 12 Ak F71 2 vkat ghe] whl A sh9lvt

da AA F AAAMNEE VIESR 0F, 45, 87,

R

16 F dela 22 Fol AA W vA wEEY
NeEe olgste] we FEe] Ao HES
um o APEE z2E 2 A9 wW BYL

ATk olwl 7 AZIER AFE 53 TH(Table
1).

Table 1. Change of rat weight
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Fig. 1 3D model in the 4th lumbar of the rat.(top view)
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Table 2. Structure parameters of the 4™ lumbar in ovx rat

BV/TV| Tb. Th| Tb.Sp| Th.N | Th.Pf

(%) | (mm) | (mm) |(mm™)| (mm™) SMI

0]30.94| 0.14 | 0.22 | 2.28 | -4.29] 1.89

4119.32| 0.12| 0.24 | 1.59 | 4.58 | 2.50

8F|14.28| 0.10| 0.25| 1.37 | 8.39 | 2.73
165 9.87 ] 0.12 | 0.39 | 0.85 | 12.83| 2.88
22 6.50 | 0.10| 0.42 | 0.65|17.87| 2.95
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Fig. 2 Changes in structure parameters after OVX. (a)
BV/TV, Thb.Th., Th.N. (b) SMI
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Fig. 3 Finite element model in the simulated compression
test (top view)
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Fig. 4 Relative modulus at week 0, week 4, week 8, week
16 and week 22



(e week 22
Fig. 5 Longitudinal cross-sections of the 4th lumbar at

week 0, week 4, week 8, week 16 and week 22
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