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Abstract Objective To observe and compare the changes of bone mass and microarchitecture in
ovariectomized rat |€ft tibia by dual energy X-ray absorptiometry ( DXA) and microCT ( uCT) . Methods
Forty seven-month-old SD rats were randomly divided into ovariectomized ( OVX) and sham-gperated
( SHAM) goups, twenty in each group. After killed a 3 weeks and 15 weeks paost-surgery, DXA scanning
were performed in the left tibia in vitro. The images of | ft tibia were divided into seven isometric regons of
interest (ROI1—7) . When andysis finished, bone density ( BD) of each ROl and the total bone were
determined. The samples were fixed by 4% paraformaldehyde and then placed in the specimen hdder filled
with deionized water. The sendtive regonsfor bone mass changes were selected for scanning by Fluro. After
scanning, the regions involving 0. 4mm slice thickness and 2. 5mm digance far end from tibial growth plate
were selected as the ROl of corticd bone andysis. The regons sdected as ROI of cancellous andysis, were
invdved in 1. 2mm slice thickness and 0. 7mm distance at the far end from tibial growth plate. After three
dimension reconstruction, 2D images of the maximum intensity projection and pictures of 3D
mi croarchitecture were obtained, and BD and microarchitectural parameters were quantitatively identified.
All data was statistically processed with SPSS for Windows. Results At the 3rd week, BD of ROI1 in rat
left tibiain OVX (0.2346 +0.0280) g/cm’ was much lower than that ( 0.2660 +0.01990) g/cm’ in
SHAM (P < 0.05) . While at the 15th week, BD of ROI1 ( 0.2527 £ 0. 0161) and ROI2 ( 0.1862 *
0.0052) g/cn? in OVX were bath lower than SHAM (0. 2793 + 0.0229) and (0.1986 + 0.0102) g/cny
respectively, P < 0.01 for both) . Compared with SHAM rat [ corticd area( Ct-Ar) = (0.3138 =
0.0621) mm’, marrow area( Ma-Ar) = (8.44 +1.25) mm’, total area( T-Ar) = (8.75 +1.26) mm’,
moment of inertia(Mm) = (3.485 +0.373) mm'], there were significant increases in Ct-Ar ( 0. 4306 *
0.1308) mm’, Ma-Ar (10.31 +1.98) mm’, T-Ar (10.74 +2.05) mm’, and Mm (4. 101 + 0. 726) mm’
in OVX mice at the 3rd week (P <0.05 for all) . While a the 15th week, only cortical thickness( Ct-Th)
(0.0235 £0.0024) mm showed a decrease in OVX goup (P <0.05). In OVX group, Ct-Th ( 0.0235 %
0.0024) mm and Ct-Ar ( 0.2528 +0.0367) mm a 15 weeks were lower than that [ Ct-Th = (0. 0377 +
0.0098) mm, Ct-Ar= (0. 4306 +0.1308) mm’ at 3 weeks ( P <0.01 for bath) ]. In SHAM group, inner
perimeter(In-Pm) (13.38 £0.54) mm, outer perimeter( Ot-Pm) (13.59 £0.56) mm and Mm (4. 096 *
0. 364) mm' a 15 weeks were higher than that[ In-Pm = (12.41 +0.74) mm, Ot-Pm = (12.63 *
0.75) mm, Mm= (3.485 + 0.373) mm"* at 3 weeks (P <0.01 for all)]. OVX rats had much lower
voume BD(VvBD) (288.2 +48.2) mg/mm’, tissue BD( tBD) ( 604. 5 + 45.3) mg/mm’, bone volume
fraction( BVF) (25.1£5.1) %, and trabecular mumeer( Th-N) ( 6. 04 + 2. 94) mm'l( P <0. 01 for all) ,
but higher structure model index ( SMI) 3.09 £ 0.27 and trabecular separation ( Th-Sp) (0.186 *
0.129) mm than SHAM 2. 63 0. 21 and (0. 078 £ 0. 038) mm respectively at the 3rd week (P <0. 01 and
P <0. 05 respectivdy) . At the15th week, vBD (271.2 £50.9) mg/mms, BVF (21.6 £5.2) % and Tb-N
(3.20+1.92) mm ' in OVX were ill lower than SHAM [ vBD = (389.8 +77.0) mg/mm’, BVF =
(30.9+6.0)%, Tbh-N=(7.44+3.53) mm * respectively( P <0.01 for all) ], SMI 3. 11 £0. 36 and Tb-
Sp (0.370 £0.215) mm in OVX were also higher than SHAM 2.58 + 0.36 and (0.141 +0. 104) mm
(P <0.01 for both), but no significant difference of tBD could be found. In OVX group, the scares of tBD
(691.0+36.7) mg/mm, Tb-Th(0.040 +£0.009) mm, Tb-N (3.21 £1.92) mm ', Tb-Sp(0.370 *
0.215) mm inthe 15th week were higher than that[ tBD = ( 604. 5 = 45.3) mg/mm, Tb-Th = (0.030 *
0.002) mm, Tb-N=(6.04 £2.94) mm ', Th-S = (0. 186 +0.129) mm respectively] in the 3rd week
(P<0.05 for dl), while there were no differences between the 3rd and the 15th week in SHAM group.
Concdlugons DXA is weak in detecting the tiny changes of BD though it is convenient and non-invasive.
M CT is suitable to detect the changes of bone mass and microarchitecture.
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BD , DXA BD
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, BD : Care Co, London, Ont)
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4.452 4,140, P <0.05), In-Pm Ot-
SPSS11.0 Pm Ma-Ar T-Ar Mm Ct-BD
X*Ss , t , SHAM , 15 In-Pm Ot-Pm Mm ,
P <0.05 3 (t
-3.365 -3.249 - 3.710,P <0.05)
DXA BD uCT 1 4
1 1 3 , OVX uCT
ROI1BD SHAM 3 , 3 OVX
BD » 15 , OVX SHAM vBD tBD BVF Th-N
ROI1 ROI2 SHAM , , SMI Th-Sp , Tb-Th
BD 15 , OVX vBD BVF
uCT Tb-N SMI Th-Sp SHAM
2 2 . 3 , OVX , tBD , Tb-Th
Ct-Ar Ma-Ar T-Ar Mm SHAM ,
- Ct-Th In-Pm Ot-Pm  Ct-BD 15 OVX 3 OovX tBD
15 , Ct-Ar Ma-Ar T-Ar Tb-Th , Tb-N , Tb-S (t
Mm Ct-Th OVX -4.597 - 3.084 2.507 - 2.231, P < 0.05)
SHAM : vBD SMI BVF SHAM 15
OVvX , 15 3
Ct-Th  Ct-Ar 3 (t uCT 5 8
1 DXA 40 2 (g/cm®, x+ 9
3 15
OV X SHAM t P OV X SHAM t P
ROI1 0. 2346 +0.0280 0.2660 +0.0199 2.89%4 <0.05 0.2527 +0.0161 0.2793 +0. 0229 - 2.997 <0.01
ROI2 0. 1698 +0.0124 0.1806 +£0.0175 1.592 >0.05 0.1862 +0.0052 0.1986 +0. 0102 -3.431 <0.01
ROI3 0.1708 £0.0111 0.1807 £0.0149 1.681 >0.05 0.1872 +0.0102 0.1890 +0. 0072 - 0.467 >0.05
ROI4 0.1726 £0.0156 0.1764 £0.0115 0.662 >0.05 0.1784 +0.0089 0.1841 +0. 0078 -1.514 >0.05
ROI5 0. 1747 +0.0105 0.1770 +0.0092 0.523 >0.05 0.1844 +0.0132 0.1894 +0. 0079 -1.011 >0.05
ROI6 0. 1694 +0.0159 0.1689 +0.0121 0.068 >0.05 0.1891 +0.0221 0.1847 +0. 0053 0.613 >0.05
ROI7 0. 2115 +0.0226 0.2043 +0.0152 0.842 >0.05 0.2043 +0.0177 0.2018 +0. 0075 0.406 >0.05
0. 1892 +0.0146 0.1997 £0.0127 1.722 >0.05 0.2022 +0.0107 0.2103 +0. 0075 - 1.958 >0.05
. OVX ; SHAM ; DXA:
2 ucCr 40 2 (xx9)
3 15
OVvX SHAM t P OVvX SHAM t P
Ct-Th ( mm) 0. 0377 +0.0098 0. 0312 +0.0060 1.806 =>0.05 0.0235 +0.0024 0. 0285 +0. 0052 -2.746 <0.05
In-Pm( mm) 13.81 £2.03 12.41 £0.74 2.048 >0.05 13.32+1.08 13.38 £0. 54 -0.150 >0.05
Ot-Pm( mm) 14. 14 £ 2. 39 12.63 £0.75 1.911 >0.05 13.49 +£1.05 13. 59 +£0. 56 -0.262 >0.05
Ct-Ar( mm2) 0. 4306 +0.1308 0. 3138 +0.0621 2.552 <0.05 0.2528 +0.0367 0. 3021 +0. 0692 -1.990 >0.05
Ma-Ar( mm?) 10.31 +1.98 8.44+1.25 2.527 <0.05 9.25+1.27 8.54 0. 94 1.426 >0.05
T-Ar( mmz) 10. 74 £2.05 8.75+1.26 2.608 <0.05 9.50+1.29 8.84 +0. 99 1.289 >0.05
Mm( mm“) 4.101 £0.726 3.485 +0.373 2.387 <0.05 4. 058 £0.391 4.096 +0. 364 -0.226 >0.05
Ct-BMD( mg/mm3) 1207.9+46. 1 1227.5+19. 9 -1.234 >0.05 1240.2 £19. 9 1248. 9 +33.4 -0.715 >0.05
U CT: CT; Ct-Th: ; In-Pm: ; Ot-Pm: ; Ct-Ar: ; Ma-Ar: ; T-Ar:
; Mm: ; Ct-BD: : OV X  SHAM



2008 4 42 4 Chin J Radiol, April 2008, Vol.42, No 4 - 423-

1 4 1 3 OoVvX , 2 3 SHAM
, 3 15 oV X , 4 15 SHAM
3 , OVX SHAM ; 15 , OVX
, SHAM 5 8 5 3 oV X , 6
3 SHAM , 15 OoVvX
, 8 15 SHAM 3 OV X SHAM
1 1 15 1 1
3 uCT 40 2 (xx9)
3 15
OVX SHAM t P oV X SHAM t P
vBMD( mg/ mm®) 288.2 +48.2 408.4 £51.6 - 5.227 <0.01 271.2 £50.9 389.8+77.0 - 4.062 <0.01
tBMD( mg/mm®) 604.5 +45.3 686.7 £40.0 - 4.205 <0.01 691.0 £36.7 711.7 +£50. 8 - 1.046 >0.05
SMI 3.09 +£0. 27 2.63 0. 21 4,115 <0.01 3.11 +0. 36 2.58 £0. 36 4,127 <0.01
BVF( %) 25.1+5.1 33.6 +4.1 - 4.024 <0.01 21.6 5.2 30.9+6.0 - 3.708 <0.01
Th-Th( mm) 0.030 £0. 002 0.033 +0. 004 -1.721 >0.05 0.040 £0. 009 0.036 £0.008 0.790 >0.05
Tbh-N( mm’” 1) 6.04+£2 94 9.85 +2. 83 - 2.881 <0.05 3.21 +1.92 7.44 +3.53 - 3.330 <0.01
Th-Sp( mm) 0.186 £0. 129 0.078 £0. 038 2.528 <0.05 0.370 £0. 215 0.141 £0.104 3.036 <0.01
M CT: CT; vBD: : tBD: ; SMII: ; BVF: ; Tb-Th: ; Tb-N: ;
Th-Sp: ; OVX ; SHAM
BD uCT
BD ,
( DXA  uCT
[3-5]
DXA
DXA 1987 , , BD ,

: ROI1 BD , ROI1
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