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[Abstract] Objective: To investigate the microvascular permeability status in bone marrow of rats femur after irradia-
tion by X-ray via quantitative perfusion parameters of dynamic contrast-enhanced MRI (DCE-MRI). Methods: Thirty-six SD
rats at the age of 6~8 weeks were randomly divided into irradiation group and normal control group (n=18 per group).
The irradiation group received whole body high-energy X-ray irradiation with the dosage as 6. 0Gy, while the control group
did not receive irradiation. Perfusion imaging using DCE-MRI was performed at different time points before and after the ir-
radiation. The following parameters were measured including the volume transfer constant (K" ), efflux rate constant
(K4 sblood plasma volume fraction (V,) and extracellular extravascular volume fraction (V.). Then rats were sacrificed
and the bone marrow of each rat’s femur was immediately removed for measuring microvessel density (MVD) by his-
topathologic examination. Results: The irradiation group had statistically significant differences in K™,V ,,K® and V. val-
ues at different time points before and after the irradiation (F=59, 097, P<C0. 01; F=27. 059, P<C0.01; F=21. 349, P<<
0.01; F=32.061,P<C0.01). The K™ values gradually reached a peak on the 7th day after irradiation. The V, values grad-
ually decreased. The K., values decreased on the 4th day after irradiation (P<C0.01),but increased on the 7th day as com-
pared with the 4th day (P<C0.01). Although the V. values increased on the 4th day (P<C0.01),there was no statistically
significant difference in ve between the 7th day and the 4th day (P>>0. 05). The control group had no statistically significant
differences in permeability parameters of DCE-MRI at different time points before and after irradiation (P>>0. 05, respec-
tively). After irradiation, the bone marrow microvessel density (MVD) showed negative correlation with K™ (r =
—0.5936,P<C0.05) and K., (r=—0. 8055, P<C0. 05), respectively, and positive correlation with V, (+=10. 6451, P<C
0. 05) ,yet with no correlation with V. (#=0. 1426, P>>0. 05). Conclusion: Quantitative perfusion prameters of DCE-MRI
can be used for evaluation of the changes of microvascular permeability in early radiation-induced bone marrow injury.
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