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A traumatic brain injury model for distinguishing between
transplanted neural cells and host cells in vivo

YANG Shang—Chuanl’2 ,DONG Jin—Runl’z, QU1J ia—Gui1’2’3, HU Xin-Tian 1’2’*, WANG Zheng—Bol’z’*

(1. State Kay Laboratory of Brain and Cognitive Science, Institute of Biophysics, the Chinese Academy of Sciences, Beijing 100101, China;
2. Kunming Institute of Zoology, the Chinese Academy of Sciences, Kunming 650223, China; 3. School of Life
Science, University of Science and Technology of China, Hefei 230026, China)

Abstract: To perform electrophysiological recording and other investigations on transplanted neural cells in vivo,
we used mechanical damage to establish a special traumatic brain injury model that could distinguish transplanted cells
from host cells. The morphology of the trauma-induced holes in the cortex of the rat brain was regular. The model was
stable and repeatable. Neural stem cells were transplanted into the trauma-induced hole, and were able to survive for a
long time. Most of the transplanted cells differentiated into neurons, and only a small amount turned into glia cells. There
was a clear boundary between the host cells and the transplanted cells. Single cell electrophysiological recording on
transplanted neural cells were detected in vivo. This study established a stable and repeatable traumatic brain injury model,
which could be used to conduct in vivo electrophysiological recording research on transplanted neural cells.
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Fig. 1

The injured rat brain and the neural stem cells transplanted into the lesion site
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A: shows the man-made hole in the cortex of the rat brain; B: shows the HE stained man-made hole in the cortex of the rat brain. The hole was regular in

shape; C: shows that the trauma-induced hole was filled with the transplanted cells two months after the neural stem cells transplantation.
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Fig. 2 The immuno-histological stained rat brain with transplanted neural stem cells
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A few of the transplanted cells differentiated into the glia cells (GFAP positive), host Glia (arrow), transplanted cell differentiated into glia (arrowhead).
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Fig. 3 The immuno-histological stained rat brain with transplanted neural stem cells
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Most of the transplanted cells differentiated into the neurons (B-tublin-III positive), host neuron (arrow), transplanted cells differentiated into neurons (arrowhead).
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Fig. 4 In vivo electrophysiological recording on transplanted nerve cells
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A: spikes of the neurons transplanted into the rat brain, and B: expansion of the initial spikes.
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