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Real-time dynamic recording of cerebral cortical vascular embolization and

regeneration in rats
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'College of Life Information and Instrument Science, Hangzhou Dianzi University, Hangzhou 310018, China; *College of Optical Science
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Abstract: The purpose of this study was to establish a method to record the dynamic process of vascular regeneration and remodeling
in rat cerebral ischemic regions. An animal brain window model was established to continuously observe the changes of rat cortical
vascular ischemia in vivo, and the model of cerebral ischemia was established by photochemical embolization. Optical coherence
tomography (OCT) was performed to record the formation of vascular blockage and the injury and regeneration of small vessels
during cerebral ischemia recovery. The results showed that 30 min of laser irradiation could completely block the cortical vessels in
rats. Within 24-48 h after ischemia, the degree of brain injury was the greatest, and the number of blood vessels in the ischemic region
reached the minimum. Then the blocked blood vessels began to be dredged, and the small blood vessels around the ischemic area began
to regenerate. Small blood vessels in the superficial/deep layers of the cortex disappeared significantly after laser irradiation. During
10 d after ischemia, the blocked blood vessels were gradually dredged and recovered. On the 10th day after laser irradiation, a large
number of neovascularization appeared in the superficial layer of cortex, but the deep vessels did not recover. These results indicate
that the method established in this study can observe the changes of blood vessel in cerebral ischemic region continuously, which lays
a foundation for further quantitative study on the dynamics of embolized blood vessels and peripheral capillaries during the recovery
of cerebral ischemia.
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Fig. 1. The process flow diagram and the photo of rat brain window system. 4: Processing steps of centrifugal pipe. B: The surgical
process of the rat head. The lid of brain window is fixed with dental adhesive, cyanoacrylate cement and cranial nail. C: The photo of

rat brain window system.
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Fig. 2. The optical coherence tomography (OCT) images of cerebral cortex during 30 min of photothrombotic ischemia. 4: Pre isch-

emia. B: One hour after onset of ischemia. C: Vascular morphologies at different time points after laser irradiation. The black rectan-

gles in 4 and B are the regions where the laser illuminated, i.e. the observation area in C. D: Representative image of the brain slice

stained by TTC at day 1 after laser irradiation. Scale bar, 1 mm.
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Fig. 3. Cortical vascular changes (0—10 days) of ischemic and sham groups detected by optical coherence tomography (OCT). 4: In

ischemic group, the blood vessels in the ischemic area underwent a process of disappearance and recurrence. B: Sham group did not

show any significant changes in the structure and morphology of blood vessels. Scale bar, 1 mm.
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Fig. 4. The cross-section optical coherence tomography (OCT) images of cortical vessels (0—10 d). Pre-ischemia: Blood flow profile

of cortical vessels before irradiation. Day 1-10: Blood flow profiles of cortical vessels from the onset of irradiation to Day 10 after

ischemia. Scale bar, 200 um.
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