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Diffusion tensor imaging study of white matter in rat cerebral ischemia—reperfusion models Zhang Jiayong, Li
Le, Jing Tingting, et al. College of Rehabilitation Medicine, Fujian University of Traditional Chinese Medicine,
Fuzhou 350122, China
[Abstract] Objective: To observe dynamically the changes of brain diffusion characteristics in cerebral ischemia-
reperfusion rats by magnetic resonance diffusion tensor imaging (DTI).  Methods: Twenty-four male Sprague-
Dawley rats were randomly assigned to sham operation group (sham group) and ischemia-reperfusion group (model
group) , with 12 rats in each group. In the sham operation group, only vessels were separated. The middle cerebral
arteries of the rats in model group were occluded for 2 h. At 24th h, 7th day and 14th day after surgery, rats were
assessed with modified Neurological Severity Scores (mNSS) , and scanned with MRI for T2-weighted image
(T2WI) and DTI, and the infarct size, mean diffusivity (MD) and fractional anisotropy (FA) were recorded.
Results: Compared with the sham group, the scores of mNSS were significantly increased thin the model group at
24th h, 7th day and 14th day after surgery (all P<C0.01), and the MNSs scores in the model group at 7th day after
ischemia-reperfusion were significantly lower than those at the previous time point (P<<0.05). T2WI showed that a
high signal at the infarct site, and the area of high signal decreased as time passed. In the ischemic side of the brain,
the MD values of all brain regions in the model group were significantly lower than those in the sham group at 24th h
after ischemia (P<C0.01, 0.05), and were pseudonormalized at 7th day, higher than those in the sham group at 14th
day (P<C0.01, 0.05); At 24th h after ischemia, the FA values of the corpus callosum, hippocampus and striatum
decreased significantly (all P<C0.05), and decreased
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higher than those in the sham group (P<C0.01, 0.05); At 7th day after ischemia, except the corpus callosum and

hippocampus, the MD values of other brain regions were significdantly lower than those in the sham group (P<0.01,

0.05).

Conclusion: DTI can reflect the changes of white matter injury after ischemia-reperfusion in different

periods. The white matter on the affected side evolves into irreversible structural damage over time, and the white

matter on the contralateral hemisphere may be related to reciprocal inter hemispheric inhibition.

[Key words] diffusion tensor imaging; cerebral ischemia-reperfusion; white matter
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