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[Abstract] Objective To explore the influence of embryonic neural stem cell (ENSC) transplantation on learning and
memory dysfunction after traumatic brain injury in rats. Methods A total of 80 adult male SD rats were randomly divided into
control group, traumatic brain injury (TBI) group, traumatic brain injury and neural stem cell transplantation ( TBI+ NSC)
group, traumatic brain injury and PBS transplantation ( TBI+ PBS) group. Immunohistochemistry was used to detect the
distribution and migration of BrdU™ and the changes of nerve growth factor (NGF) and brain derived neurophic factor (BDNF)
expression in the hippocampus following traumatic brain injury. The spatial cognitive functions of animals were examined by
Morris water maze. Results ENSCs marked with BrdU were found in the hippocampus at 7, 14, 21, and 28 d after
transplantation. Increased expression of NGF and BDNF proteins was found around the hippocampus in the TBI+ NSC group,
with the 10D values at day 7 being 0. 495 44-0. 013 4 for NGF and 0. 474 540. 042 5 for BDNF, and the values at day 14 being
0.576 7£0.021 1 for NGF and 0. 556 340.032 1 for BDNF, which were significantly higher than those in other groups (P<<
0.05). The escape latency of TBI+ NSC group was significantly decreased compared with TBI and TBI+ PBS groups (P <C
0.05). Conclusion Neurophic factors are changed in the hippocampus following transplantation of ENSCs, which is of great
importance for the recovery of cognitive dysfunction following traumatic brain injury.
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Fig 1 Identification of mouse embryonic neural stem cells(NSCs)
A Inwitro cultured mouse embryonic neural stem cells showed positive expression of nestin (immunohistochemistry staining) ; B: Immunofluorescence
staining shows a reaction of neuron specific enolase (NSE) in vitro; C: Immunofluorescence staining shows a reaction of glial fibrillary acidic protein

(GFAP) in vitro; D: Immunofluorescence staining shows a reaction of microtubule-associated protein (MAP-2) in witro. Original magnification; X 200
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TBI+PBS HIL#, BAi G 7 d A1 14 d Bf NGF #l Fig2 BrdU-labeled rat embryonic NSCs in the hippocampus
BDNF FH kR IA 3 &y 41 18] 22 52 45 G i 24 L (P<< of rats at 7 d (A) and 14 d (B) after transplantation

0.05, %% 1 ‘%% 2), Arrows indicate neural stem cells (NSCs). Original magnification: X200
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Tab 1 NGF 10D and number of NGF positive cells in each group after transplantation

n=5,7r+ts
10D
Group
7d 14 d 21 d 28 d
TBI 0.316 84+0.011 8 0.436 7+0.013 6 0.301 640.014 1 0.213 5+0.010 4
TBI+PBS 0.305 34+0.012 7 0.415 84+0.019 7 0.293 940.013 3 0.207 84+0.013 1
TBI+ NSCs 0.495 440.013 4* 0.576 740.021 1~ 0.327 14+0.014 7 0.264 5+0.015 6
Positive number
Group
7d 14 d 21d 28 d
TBI 69.3+3.4 75.2+3.7 68.0+4.2 58.3+4.6
TBI+PBS 67.5+3.8 74.2+4.3 67.744.5 57.5%5.2
TBI+NSCs 85.0+6.5" 97.5+10.6" 70.845.0 60.443.8

TBI: Traumatic brain injury; NSC: Neural stem cell; 10D; Integral optical density. * P<C0. 05 vs TBI or TBI+PBS group



e 730 - B OFEEKF¥M 2012487 AL 33 %

® 2 HBATRFEESEDEX BDNF 59 10D f& 50 4 40 i 45
Tab 2 BDNF IOD and number of BDNF positive cells in each group after transplantation

n=>5,r=+s
10D
Group
7d 14 d 21d 28 d
TBI 0.275240.013 9 0.365 74+0.018 2 0.234 1£0.015 7 0.186 940.012 8
TBI+PBS 0.283 440.014 7 0.382 64+0.021 7 0.242 34+0.017 9 0.198 140.011 3
TBI+ NSCs 0.474 540.042 5~ 0.546 3+0.032 1~ 0.276 84+0.024 1 0.221 340.015 2
Positive number
Group
7d 14 d 21d 28 d
TBI 63.0+1.2 70.743.7 58.045.7 46.543.5
TBI+PBS 64.0+1.5 70.8+5.2 58.8+6.8 47.2+2.5
TBI+ NSCs 80.5+4.5% 93.7+3.5% 60.047.5 50.0+4.6

TBI. Traumatic brain injury; NSC: Neural stem cell; IOD. Integral optical density. * P<C0. 05 vs TBI or TBI+PBS group
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* 3 FBHENERE R Morris 7k &k 5 il 2 8 2 K HE
Tab 3 Escape latencies in Morris water maze test
at different time points in each group

n=5,r*ts, t/s

N Time after transplantation ¢/d
Group

14 21 28
Control 52.27+1.54 23.04x3.23 20.93%1.61
TBI 99.31+0.97*4~  72.8642.57*4 52.35+1.72"4
TBI+PBS 98.72+0.81*4~ 70.4442.16*4 48.27£1.71~
TBI4+NSCs 67.654+1.31" 49.20£0.12" 39.8611.58"

TBI: Traumatic brain injury; NSC: Neural stem cell. * P<Z0. 05
vs control group; £ P<C0. 05 vs TBI+NSCs group
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