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COMPARATIVE STUDY ON DIFFUSION IMAGING MAGNETIC
RESONANCE CHARACTERISTICS AND PATHOLOGY OF
PRIMARY EPILEPSY IN EXPERIMENTAL ANIMALS

ZHAO Peng—fei, MA Xue—ying, BAN Chao, et al.

( Department of Imaging diagnosis, The Affiliated Hospital of Inner Mongolia Medical University, Hohhot 010050 China )

Abstract: Objective: To observe the rat epilepsy model and analyze the relationship between diffusion imaging magnetic
resonance characteristics and pathological changes, so as to provide data support for in—depth analysis of the application value
of diffusion imaging magnetic resonance characteristics. Methods: 80 Wistar rats were randomly divided into two groups. The
blank control group was fed normally. The epilepsy model group was prepared with kainic acid injection to prepare the epilepsy
model, and the average kurtosis (MK) value and average diffusion rate of each brain area were measured (MD) value, partial an—
isotropy (FA) value, true water molecule diffusion coefficient (D), microcirculation perfusion coefficient (D*) and perfusion frac—
tion (f), compare and analyze its magnetic resonance diffusion imaging parameters and brain tissue pathological changes and the
correlation of neuronal apoptosis rate. In statistical analysis, normal distribution and variance homogeneity test were conducted
for measurement data, and independent sample t test was used for inter group comparison; multiple time points of inter group
comparison belonged to repeated measurement data, and repeated measurement analysis of variance and post LSD, SNK test

were performed; for non—normal distribution, Mann Whitney was used for inter group comparison U test. Spearman correlation
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(rank correlation) and Pearson correlation (simple linear correlation) were used for correlation analysis. Results: The MK val—

ues of hippocampus, thalamus and temporal lobe white matter in the epilepsy model group were higher than those in the control

group, while D and f values were lower than those in the control group. The difference between groups was statistically signifi—

cant (P < 0.05). The apoptosis rate of neurons in the epilepsy model group was higher than that in the blank control group at 3d,

1, 3 and 5 weeks after the disease was caused, and the difference was statistically significant (P < 0.05). The MK values of hip—

pocampal, thalamus and temporal white matter in epileptic rats were positively correlated with pathological severity (p=0.665—

0.778) and neuronal apoptosis rate (r=0.675-0.705), while D and f values were negatively correlated with pathological severity

(p=0.454-0.701) and neuronal apoptosis rate (r=0.554-0.714) (all P<0.001). Conclusion: Diffusion magnetic resonance im—

aging can more accurately reflect the pathological changes of brain tissue in patients with epilepsy, and may have important

value in clinical diagnosis and disease evaluation.
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Fig.1  a: False color map of MK value in epilepsy model group; b: D—value pseudo color map in
epilepsy model group; c: F—value pseudo color map of epilepsy model group
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Fig.2  Comparison of HE staining characteristics of brain tissue sections at different
time points between the two groups (10x)
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Fig.3  Comparison of tenel staining results of brain tissue sections at different
time points between the two groups (10x)
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Tab.2  Comparison of neuronal apoptosis rate at different time points in each group of rats
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Tab.3  Correlation analysis results between the pathological severity and neuronal apoptosis rate of epileptic rats and various MRI parameters
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