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Establishment of combined injury model of cervical dorsal corticospinal tract and red

nuclei in rats

ZONG Zhao-wen, LIAO Wei-hong, WU Ya-min, LONG Zai-yun, ZENG Lin, YANG Heng-wen, LI Ying-yu (Deparment 3
Research Institute of Field Surgery, Daping Hospital, Third Military Medical University, Chongqing 400037, China)

Abstract. Objective To establish a combined injuty model of cervical dorsal corticospinal tract (dCST) and
red nuclei for the study of plasticity after spinal cord injury. Methods Cewical dCST and red muclei wer injured
stereotaxically. Toluidine blue staining was employed to assess the extent of the injuries. Biotin Dexiran Amine was
used to trace the sprouting of ventral CST. The forelimb performance of rats was also evaluated. Results ~After cer-
vical dCST and red nuclei were precisely injured, the number of vCST sprouting was negatively wrrelated with the
scoring of rat forelimb peformance (P<Z0. 01). Conclusion The combined injury model of cervical dorsal corti-
cospinal tract and red nuclei is a good model for the study of plasticity after spinal cord injury.
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A: Nomal magnocellular omponent of red nuckiCarrow); B: Destruction of red nuclei by injection of 2 #12% quinolinic acid Carrow);

C: Transected dorsal CST abng with some of the dorsal sensory columns Cenclosed part)
1 (Toluidine Blue stainingX 100)
Fig1 Injury of red nuclei and dorsal corticospinal tract (Toluidine Blue staining}X 100)
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Tab 1 Forelimb performance score in normal rats and injured rats (x &-s)
Group Before injury 1 week post-injury 2 week postinjury 4 week post injury 8 week postinjury
N 1.68 0. 64 — - - -

SI 1.67 £0.65 16.68 1,22 AA 11.6741.03 > AA 10.6741.21 * AAZ 9.17£1L72 “AA
DI 1.57 40.55 1533175 AA 16.65+1.16% ZAA 15.8951.02 # “AA 16.02 1,65 == AA
DI-Bu 1.75 0. 54 16.17 2. 14 AA 15.98 42,02 77 AA 15.4671,43 "7 AA 14.56 1,45 "7 AA
DI-BINF 1.67 0. 82 16.08 1. 18 AA 10.6742.16 " A A 7.8351.72 © AA 8.16+1.47 “AA

N: Nomal; SI: Single injury; DI: Double injury; DI-Bu: Double injury—+ buffer; DI- BDNF: Double injury+ brain-derived neurotrophic factor
*¥*, P<0.01vs 1w post-injury; #; P<<0.05 ##, P<<0.01 vs DFBDNF; AA P<0.01 vs N
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Tab 2 The mumber of vCST sprouting in normal rats and injured rats(x +s)

Group 2w post-injury 4w postinjury 8w postinjury
N 2. 67£0.82 - -
SI 2. 670.81 2. 83+0.75 2.17+0.75
DI 2.3540.67 2. 8310.36 2.3540.42
DI-Bu 2. 67+0.26 2. 174+0.75 2.35+0.56
DI-BDNF 4.67+1.03 " 5.0041.26 " 4.83+0.75 "

N: Nomal; SI: Single injury; DI: Double injury; DFBu: Double in-
jury-buffer; DI-BDNF: Double injury-brain-derived neurotrophi ¢ factor
¥, P<<0.05 **; P<<0.0lw N
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Tab 3 The correlation between forelimb performance score and the

number of vCST sprouting in DI BDNF group

2 week postinjury
Score 10. 67£2. 1
4. 671 03

4 week post-injury
67. 83+1.7
5.00£1.26

8 week post-injury
28.16E1. 47
4.83%0.75

Sprouting

r=—0.67, P<0.01
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