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Dynamic and quantitative diffusion kurtosis imaging of rabbit
mild traumatic brain injury models in early phase and the
relationship with positive expression of
p-amyloid precursor protein

XIONG Jingtong', WU Jianlin®" , ZHANG Qing*, SHEN Jing®
(1. Department of Radiology, the Second Hospital of Dalian Medical University,
Dalian 116023, China; 2. Department of Radiology, Af filiated Zhongshan
Hospital of Dalian University, Dalian 116001, China)

[Abstract] Objective To explore the value of diffusion kurtosis imaging (DKI) in rabbit models of mild traumatic brain
injury (mTBD in early phase, and to observe the relationship with positive expression of f-amyloid precursor protein (-
APP). Methods Totally 15 rabbits were randomly divided into injured group (according to injury duration time divided
into 6 h, 24 h, 48 h, 72 h subgroups, each n=3) and control group (n=3). MR scanning was performed. And the mean
kurtosis (MK) , axial kurtosis (K,,) and radial kurtosis(K.) values were measured. Then the rabbits were scarified, HE
and B-APP staining of the brains were performed. The general variations of DKI values in measured brain areas were
analyzed among different timepoints before and after model establishment with Kruskal-Wallis test, and the paired
comparisons were performed with two independent samples rank sum test. One-way ANOVA was applied in comparison to
the number of B-APP positive axons by time, and the correlation with DKI measured values were analyzed with Spearman
correlation analysis. Results Trends of MK, K, and K+ values in each brain areas were different. The numbers of 3-APP
positive axons mainly manifested as the trends of increasing before decreasing, and then rising again. MK values in
subcortical white matter, pons and medulla were positively correlated with number of 3-APP positive axons. K,, and K+
values in almost all measured brainstem areas showed positive relationship with the number of B-APP positive axons.
Conclusion DKI was effective in quantitatively assessing micro-structure injuries in mTBI rabbit models in the early phase.
Most of DKIvalues showed positive relationship with positive expression of 3-APP.
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