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Defining the role of the endoplasmic reticulum (ER) stress and the UPR in 
Spinal Cord Injury 
Claudio Hetz and Felipe A. Court, Institute of Biomedical Sciences, University of 
Chile and Department of Physiology, P. Universidad Católica de Chile, Santiago, 
Chile.  
 
Summary. The mechanisms of injury-induced death of neurons within the spinal 
cord are poorly understood. Recent evidence from different laboratories 
implicates the participation of adaptive responses to stress at the endoplasmic 
reticulum (ER) in the disease process, a pathway known as the Unfolded Protein 
Response (UPR). In this project, we have defined the contribution of the UPR to 
cellular and functional dysfunction after Spinal Cord Injury (SCI) and analyzed 
the possible therapeutic effects of alleviating ER stress in mouse models of the 
pathology. Our results directly demonstrate for the first time that activation of the 
UPR operates as protective and very early tissue response against SCI, 
providing a novel target for therapeutic intervention. We demonstrated this 
hypothesis using biochemical analysis of ER stress signaling, the use of two 
independent genetic models to manipulate the UPR and the development of a 
novel prototypic gene therapy to attenuate ER stress locally in the affected spine 
tissue. 
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Figure 6. No effect of salubrinal in SCI. (A) And (B) Mice were daily  i.p. injected 
with 2 mg/Kg Salubrinal (red arrow). At day 4, mice were hemisected at the T12 
vertebral level. Their locomotion recovery pattern was monitored before and after 
spinal cord hemisection using the Basso Mouse Scale (BMS) open field test to 
determine their locomotor capabilities in left and right hindlimb. (C) The BMS 
subscore was quantified to assess locomotor recovery of finer movements (D) After 
28 days, mice were euthanized to evaluate spinal cord protein levels by Western 
blot. n=7 per group in the liver. 
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Figure 7. Assessment of the suceptibility of a new XBP1s transgenic mice to SCI. 
(A) Different tissues from a brain specific XBP1s transgenic mice or a litter mate WT 
control were analyzed by Western blot to monitor the tissue distribution of XBP1s 
expression. Hsp90 was used as loading control. Lines: 1: Cortex, 2 Hippocampus, 3 
Cerebellum, 4 Brain stem, 5 Spinal cord, 6 Heart, 7 Lung, and 8 Liver.   
(B) WT and Tg Xbp1s mice were hemisected at the T12 vertebral level. Their 
locomotion recovery pattern was monitored before and after spinal cord hemisection 
using the Basso Mouse Scale (BMS) open field test to determine their locomotor 
capabilities. n=7 in WT and n=5 in Xbp1s Tg mice. 
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