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Evaluation of marrow adiposity using two-point Dixon method in a rat osteoporosis model:
comparison with histopathology
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Abstract: Objective To explore the feasibility of two-point Dixon water-fat separation method in the assessment of marrow
adiposity in estrogen-deficient rats. Methods Nineteen 12-week-old female Sprague-Dawley rats were randomly divided into sham—
operated (SHAM, n =9) and ovariectomized (OVX, n=9) group. Marrow fat fraction (FF) and bone mineral density (BMD)
were measured at 0, 6, and 12 weeks. At the end of the experiment, marrow adipocytes were quantitatively evaluated. Results
FF increased, but BMD decreased in OVX rats over time. FF increased in OVX group by 40. 0% at week 6 and by 69. 4% at week
12, respectively, compared to the baseline (P <0.001). Compared with SHAM rats, FF in OVX rats was markedly elevated at
week 6 but a reduction in BMD first detected at week 12 (P <0.001). The OVX rats had substantially higher adipocyte density ( by
57.3% ), size (by 29.5% ), and volume (by 163% ) than SHAM rats. Conclusion OP is characterized by marrow adipogenesis
as well as bone loss. Two-point Dixon water-fat separation may dynamically quantify marrow fat content.
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Table 1 Sequential changes in BMD and fat fraction after operation in rats

gl Week 0 Week 6 Week 12
JEEF BMD SHAM 0.197 0. 007 0.202 +0.010° 0.206 0. 007"
(Femur BMD,g/cm”) OVX 0. 198 £0. 006 0.191 +0. 007" 0. 184 £0. 007"
JEAfE BMD SHAM 0. 154 0. 009 0.159 +0.011* 0.163 £0.010*
(L4-L5 BMD, g/cm?) 0ovX 0. 155 £0. 008 0.147 £0.012° 0. 140 +0. 008"
195 1 43 %5 SHAM 13.2+2.0 14.1£1.7° 14.7£2.3°
(Fat fraction, % ) 0vVX 13.9£2.6 19.2 +2.0% 23.2+2.5%%

AP <0.05 vs. week O;I‘P <0.05 vs. week 6; “P <0.001 vs. SHAM.



R AR 2015 4E4 Y521 #2554 ] Chin J Osteoporos, April 2015, Vol 21, No. 4 401

2.3 FF 72k

OVX FF S FEPERS =D OVX FF 450 5 s 2%
S G 12 JA L FF B 69. 4% . 556,
12 JEif , SHAM FF (RS 85 T340 FF (0, 2 54

giiteE X, 556,12 J&,0VX FF {H4A SHAM 43-Jjl)

WS 36.2% 57. 8% . f 6 JEtR, WA FF A B 3%
WGt (F£ 1), B’ 1 K2 4 Dixon FEARMER
HES

)

B1 OVX 412 £ Dixon K/B5 5N 6 (FF ST HENIED )

Fig.1 Two—point Dixon water/fat separation in OVX rat (FF increased over time)
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Fig.2 Changes in marrow adipocytes ( HE staining, x

200). OVX rats had higher adipocyte density, size, and
volume than SHAM rats. A;SHAM ; B.OVX
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