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ku0063794, a dual mtorc1 and mtorc2 inhibitor, reduces neural tissue damage and locomotor impairment after spinal cord injury in mice.

Paterniti I1, Impellizzeri D1, Cordaro M1, Siracusa R1, Esposito E1 and Cuzzocrea S 1,2

1Department of Biological and Environmental Sciences, University of Messina, Messina
2Manchester Biomedical Research Centre, Manchester Royal Infirmary, School of Medicine, University of Manchester, UK

Mammalian target of rapamycin (mTOR) pathway signaling governs different cellular responses, including induction of autophagy and cell survival. Spinal cord injury (SCI) is a serious and debilitating health problem that usually causes lifelong disability and leads to neurological dysfunction. We hypothesized that mTOR pathway inhibition would diminish neuroinflammation and prevent neuronal death in a mouse model of SCI. SCI was induced in mice by the application of an aneurysm clip at T6-T7 level. mTOR pathway inhibition was achieved with rapamycin (a mTOR inhibitor), or temsirolimus (rapamycin analogues), or KU0063794 (a dual mTORC1and mTORC2 inhibitor) following spinal cord trauma (1 and 6 hours), and then for 3 subsequent days. Phospho-activation of the mTOR effectors p70S6kinase and ribosomal S6 protein and expression of infammatory parameters in perilesional area were assayed at 24 hrs, 48 and 72 hrs. Neuronal cell death was evaluated, autophagy was measured using Beclin-1 and LC3II expression. Iba-1 labeled, activated microglia were quantified. Neuronal death, and numerous Iba-1 labeled, activated microglia were evident at 24 and 48h following SCI. Rapamycin or KU0063794 treatment significantly reduced mTOR signaling, neuronal death, and microglial activation, coincident with enhanced expression of Beclin-1 and LC3II, markers of autophagy induction. KU0063794 was able to blunt the neuroinflammation better than rapamycin and temsirolimus. Persistent mTOR signaling following SCI suggests a failure of autophagy induction, which may contribute to neuronal death. These results suggest that mTOR signaling may be a novel therapeutic target to reduce neuronal cell death in SCI
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Collectively referred as inflammatory
are relatively common dises

bowel diseases (IBDs),
IBDs are characterized by

ases of the gastrointestinal tract,

dysfunction of the mucosal immune
respense. sbnormal eytokine production, augmentation in

adhesion molecule expression, and cell infiltrate,
stress, which ultimately Jead to epithelial cell apoy

oxidative

ptosis and
mucosal damage, Several animal models of IBDs have been
developed. Between these, the model of colonic inflammation
induced by dinitrohenzene sulfonic acid (DNBS) delivered
intrarectally to

normal mice displays human CD features,
notably predominant muclear f;

actor kB (NF-xB)-dependent
CD4+ T-helper (Th1) activation .
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The aim of the present study was to examine the eflects of BJe in
mice subjected to experimental colitis, Colitis was induced in mice
by intracolonic instillation of DNBS,
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