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[Abstract] Objective: The aim of this study was to explore the effects of icariin (ICA) on mar-
row adipogenesis in a primary postmenopausal osteoporosis model of rat using multi-echo chemical
shift encoded MRI (CSE-MRI). Methods: Forty-eight 3-month-old female SD rats were randomly di-
vided into sham-operated (SHAM), ovariectomized (OVX), OVX+ estradiol (E2) and OVX+ ICA
group. Multi-echo CSE-MRI was performed at baseline,6 and 12 weeks after operation. BMD and mar-
row fat fraction (FF) were dynamically measured at week 0,6,and 12. Serum E2 and bone turnover
markers aminoterminal propeptide of type [ procollagen (PINP) and 3-CrossLaps (CTX) were meas-
ured by biochemical analysis. Quantitative marrow adipocytes of femur by HE were performed.
Results: The percentage of bone loss increased from week 6 to week 12 in OVX controls. Bone loss in
the spine increased from 7.5% at week 6 to 14. 1% at week 12. Bone loss in the femur increased from
5.4% at week 6 to 10. 7% at week 12. There was significant difference (P<C0.05) in FF between ICA
intervention group (14.7%,15.2%,15.9%) and OVX group (13.9%,19.2%,23.2%),but no signi-
ficant difference (P >>0. 05) between ICA intervention group and sham group (13. 2%, 14. 1%,
14.7%). The FF value of OVX group increased with time,and the difference between each two time
points was statistically significant (P<C0. 05);at the 6th and 12th week, FF value of OVX group in-
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creased by 40. 0% and 69. 4% respectively compared with baseline, while that of sham group increased
by 7.8% and 11.1% respectively at the 6th and 12th week,and FF values of OVX group at the 6th
and 12th week were also significantly higher than those of sham group. Compared with SHAM group,

the area percentage,average diameter,density and perimeter of adipocytes in OVX group increased by
163.0%,29.5% ,57.3% and 40. 0% ,respectively (P<C0.001 for all). ICA significantly lowered adipo-

cyte parameters. There was no significant difference in the quantitative parameters of bone marrow ad-

ipocytes between ICA group and SHAM group (P>>0. 05). Conclusion: ICA has an anti-osteoporosis

effect in ovariectomised rats by inhibiting formation of marrow adiposity. Multi-echo CSE-MRI can

provide supplementary information for the study of the mechanism of drugs in prevention of osteopo-

rosis bone marrow adiposity.
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