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Effect of suppressing apoptosis signal regulating kinase 1 on GFAP and vimentin

expression and hindlimb mobility in rats after spinal cord injury
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Department of Neurosurgery, First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China

Abstract: Objective To investigate the effect of suppressing apoptosis signal regulating kinase 1 (ASK1) on glial fibrillary
acidic protein (GFAP) and vimentin expressions at the injury site and on hindlimb mobility in rats after spinal cord injury
(SCI). Methods The rat models of SCI were established by extradural compression of the spinal cord using an aneurysm clip.
The injured rats were treated with normal saline (model group), ASK1 specific inhibitor thioredoxin (Trx group), or ASK1
monoclonal antibody (Anti-ASK1 group), and the rats receiving a sham operation underwent laminectomy without SCI. The
expression of GFAP and vimentin were detected by Western blotting and immunofluorescence assay at 1, 7, 14 and 28 days
after SCI. The motion function of the hindlimbs of the injured rats was assessed with Basso Beattie Bresnahan (BBB) scores, and
somatosensory-evoked potentials (SEP) and motor-evoked potentials (MEP) were determined to examine the
electrophysiological changes. Results At 1 day after SCI, the expressions of GFAP and vimentin showed no significant
differences among the groups; at 7, 14 and 28 days after SCI, GFAP and vimentin expressions significantly increased in Trx and
Anti-ASK1 groups compared with those in the model group (P<0.01). The BBB scores showed no significant differences among
the groups at 1, 7 and 14 days after SCI, while at 28 days, the BBB scores in Trx and Anti-ASK1 groups were significantly
higher than those in the model group (P<0.01). At 28 days after SCI, the latent period of SEP and MEP decreased and the
amplitude increased significantly in Trx and Anti-ASK1 groups compared with that in the model group (P<0.01). Conclusion
Blocking ASK1 can inhibit the expression of GFAP and vimentin in glial scars and improve the outcomes of hindlimb mobility
in rats after SCL
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Fig.1 Western blotting (A) and quantitative analysis (B) of GFAP expression at the injury site of rat spinal cords in different
groups. **P<0.01 vs model group.
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Fig.2 Western blotting (A) and quantitative analysis (B) of vimentin expression at the injury site of injured rat spinal
cords in different groups. **P<0.01 vs model group.
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Tab.1 BBB scores of rats in each group at 1, 7, 14 and 28 days after SCI (Mean=SD, n=6)

Group 1 day 7 days 14 days 28 days

Sham group 20.60+0.55° 21.00+0.00° 21.00+0.00° 21.00+0.00°
Model group 2.83+1.17 4.67+1.03 6.00+0.89 7.67£0.52
Trx group 2.17+0.98 5.00+0.63 6.33+0.52 8.67+0.52"
Anti-ASK1 group 2.50£1.22 4.83+0.41 6.50+0.55 8.83+0.75

*P<0.01, °P<0.05 s model group.
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Tab.2 Results of somatosensory and motor evoked potential tests in each group at 28 days after SCI (Mean=SD, n=6)

Somatosensory evoked potential

Motor evoked potential

Group Latent period(ms) Amplitude(pV) Latent period(ms) Amplitude(uV)
Sham 9.42+2.23" 4.62+0.35° 3.32+0.37" 7.49+0.62°
Model 26.31+2.12 1.23+0.25 18.58+0.72 1.93+0.13
Trx 21.20+1.17° 1.91+0.21° 14.32+0.87° 2.89+0.52"
Anti-ASK1 18.53+2.02* 2.09+0.19° 15.93+1.41° 3.42+0.46"

*P<0.01, °P<0.05 »s model group.
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