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Protective effects of adenovirus-mediated expression of brain-derived neu-

rotrophic factors on spinal axon after spinal cord injury in rats

SHEN Yue, LIAO Wei-hong, WANG Guo-giang, LI Fang, WU Ya-min, LONG Zhai-yun, LI Yingyu, CHEN Hengsheng
(Research Instituie of Field Surgery, Daping Hospital, Third Military Medical University, Chongqing 400042)

Abstract  Objective : Toinvestigate theeffects of the expression of exogenous b rain-derived neurotmoph-
ic factors (BDNF) on injured spinal cord following in viw adenoviral gene transfer to the cord. Meth-
0ds : The model of quantitative injury was established in rats with the weight-dwop apparatus with a laser
compiession recorder. The replicate-defect recombinant adenoviral vector was trarsferred into the injured
spinal cord through direct injection. The gene transfer was verified with X-Gal staining and the changes in
morphology of the injured axon were quanti tatively determined. Meanwhile, the expression of BDNF mR-
NA and immunohistochemical reactivity of BDNF and NF in the injured spinal cord were investigated. Re-
sults : The spinal cord was infected by injection of the adenoviral vector and expressed the report gene.
The loss of axons reduced following the in viw infection of adenoviral vector carrying exogenous BDNF
gere after SCI, while more positive axons in immunohistochemical reaction than that of normal spinal cord
were seen. Conclusion : /n viw transfer of adenoviral vector into the foci can provide pwtection to some
extent to injured axons through increasing local expression of exogenous BDNF and facilitate wepair of the
cytoskeleton in the injured neurons. These effects are important in gene therapy of SCI.
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Fig1 Sections of the spinal cord at injection site

A : Two days after injection of the vectors containing LACZ
gene, the blue spots were found at the injection site (X-gal>X
50); B :Four weeks after injection (X-gal’X 200)
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Tab 2 Comparison of numbers of NF-positive axons
between the two groups(n=15,% £ 5)

Post-injury
Groups
3 days 2 weeks 4weeks
Injury 624.50 £ 182.%4 484.25+£132.08* 552.38+137.74

Injury + AxCA - BDNF 624.50+140.33 624.50+92.03+* 721.63 +107.85*

* : P <0.05 vs the previous time points;
+:P<0.05, ++ : P<0.01 vs injury
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Fig2 Sections of the spinal cord after two weeks
(Toludine staining X 200) °
A :Significant axons loses ininjury group ;B : More ax- ’ CNS
ons were lesser in injury +AxCA—BDNF group (
AVV, Ad, HSV-1,
£1 FEMRMELR(n=15%%s) , ).
Tab1 Comparison of axon numbers between (
the two groups(n =15,x £ s) Yo

Post-injury

3 days 2 weeks 4 weeks . Zhal’lgIS] 0.5 P-ll 8] .
Tnjury 1716.25+176.28  1061.25+163.13™  1346.25+99.87 "

Groups

Injury + AxCA - BDNF 1767.50 + 127.06 1645.00+ 188.35+ 1482.50 + 172.32"

*:P<0.05, ¥ :P< 0.0l vs the previous time
pomnts; ++ : P <0.01 »s injury
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