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[Abstract] Objectives: To evaluate the C5 spinal cord crush injury(SCI) model by behavior performance and
histology in adult mice. Methods: A total of 16 adult mice (C57/Black) was randomly assigned into two
groups, SCI group and Sham group with eight mice in each group. The spinal cord crush injury (the dorsal
and dorsal lateral axons were cut) model at C5 was established by using a modified FST DUMONT 5 surgical
forceps. In the Sham group, the lamina was removed without damaging the spinal cord. The behavior perfor-
mance was evaluated by rearing cylinder, horizontal ladder, and stair case pellet reaching. The axons of the
corticospinal tract(CST) and the rubrospinal tract(RST) were observed 8 weeks after operation by using BDA
anterograde tracing. Results: The hind limb locomotor function was rarely affected in both groups and showed
similar BMS scores after injury. However, the fine skilled motor functions were obviously impaired by this ax-
onal crush. Specifically, animals in the SCI group showed significant decrease of the upper limbs usage on
the injured side and the limitation of grooming actions in the rearing cylinder, when compared with the Sham
group at all time points(P<0.05). Similarly, when walking across the horizontal ladder, mice in the SCI group
showed significant accuracy reduction in gripping the beam, especially in the injured side, when compared
with the Sham group at all time points(P<0.05). The ability of grasping food pellets in the SCI group signifi-

cantly decreased when compared with the Sham group at all time points(P<0.05). These impaired motor func-
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tions reached the summit 3 days after injury and started to recover 2 weeks later. However, they did not go
back to normal even 8 weeks after injury. No regeneration was observed neither in the corticospinal tract nor

A stable,

model of cervical spinal cord injury was successfully established, which was suitable for axon regeneration re-

in the rubrospinal tract 8 weeks after injury. Conclusions: reliable and clinical relevant animal

searches.
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Figure 1 Modified FST DUMONT 5 forceps (fine tips ground down to the size of 2mm in length and 200pm in width)
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Figure 2 Schema of the crush injury on C5 spinal cord and schema of the crush injury on C5 spinal cord (red

represents the CST and green represents RST)
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Table 1 The rearing cylinder results in both groups

(n=8,x+s)

ZERTIREEC L A (%) UM A B ME HE 2R (%)
Rate of left forepaw Rate of both forepaw
usage usage

RN X R 2H
SCI group Control group

i i 28 X R 2H
SCI group Control group

: jjﬂaﬁon 423:127  419:96  309:104 31.4+13.5
FARJG  Postoperation
3d 154£9.6  338:11.67  4.8:59  26.0+7.97
2w 20.6+7.9 4141967  152+87  31.3:62°0
4w 23.5+8.7  43.9£1027 183199  29.8+7.6"
6w 187+8.1  36.0+8.7"  14.6:56  27.0:6.57
8w 2224106 40.3:1277  184x7.1  30.7+8.27
D50 B4 HA P<0.05
Note: (DCompared with control group, P<0.05
R2 HBEMLEUESER  (n=8,x%5,7)

Table 2 The results of Grooming test in both groups
il X R ZH

SCI group Control group
xfﬂmon 48+0.3 48+0.57
T ARJG Postoperation
3d 2.4+1.0 4.6+0.6"
2w 2.5+0.8 4.9+0.6%
4w 2.7+0.9 4.9+0.3%
6w 2.2+0.9 4.7£0.5"
8w 2.6+1.1 4.8+0.3"
T (D5 0 B2 He 8 P<0.05
Note: (DCompared with control group, P<0.05
R3 KPHERNER (n=8 ,x+s)

Table 3 The results of horizontal ladder in both groups

e (%) LG 1% (%)
of left forepaw error of left hindpaw error
it X HRZH iR Xof i 2
SCI group  Control group  SCI group Control group
AN 59590 56465 55:65 5665
Teoperation
FARJ5F Postoperation
3d 89.3£14.9 4.8+5.1Y 90.1+13.8  7.8+7.37
2w 67.4+18.3 5.4+6.5Y 61.9425.1  9.4+9.0"
4w 55.3+16.4 3.6+8.77 5544203  6.7£5.47
6w 61.7+12.7 7.2+8.27 48.3+23.5  10.9+5.9%
8w 54.9+10.7 4.8+5.9Y 46.1£19.5  6.5+6.87

T (D5 X I 41 LA P<0.05
Note: (DCompared with control group, P<0.05
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Table 4 The results of stair case pellets reaching
test in both groups

iR RUBLECN
SCI group Control group

FATT 60.4+5.9

Preoperation 61.3215.8
T-ARJi Postoperation
3d 24.6+16.4 63.4+23.71
2w 30.4+22.3 61.6+21.27
4w 22+24.3 66.9+29.0"
6w 19.8+16.4 59.3+20.0%
8w 23.9+15.2 67.9+18.97

(D45 % B4 Ho B P<0.05
Note: (DCompared with control group, P<0.05
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Figure 3 Anterograde tracing of descending fibers 8 weeks after operation|Red represents axon(BDA), blue represents

astrocyte (GFAP), Bar=100pm]
Rubrospinal tractin SCI group,

a Corticospinal tract in SCI group, the broken axon has a "bulb-like" change b
the number of RST fibres is not that much and many of which are abrupted ¢

Corticospinal tract in Sham group, The axons are arranged in a row and have good continuity
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