Renoprotection of CHBP against Ischemia Reperfusion­related Renal Injury with or without Cyclosporine A Nephrotoxicity Associated with Improving Endoplasmic Reticulum Stress 
Background Ischemia reperfusion (IR) injury plays a key role in transplant and native kidneys alike. Our previous study revealed the renoprotection of erythropietin derived cyclic helix­B surface peptide (CHBP) in IR injury, but its mechanism has not been fully defined. Cyclosporine（CsA）is one of the most important immunosuppressive agents for a wide range of organ transplantations, but it compromises renal allograft function and survival in long-term. It is widely accepted that endoplasmic reticulum stress (ERS) plays a key role during the progress of kidney injury including apoptosis in tubular epithelial cells. This study aimed to explore the protective effects and mechanisms of CHBP in IR­related renal injury in vivo and in vitro models with focuses on ERS.
Methods Ischemia-reperfusion injury was established in mouse kidneys subjected to 30 min bilateral ischemia and followed by 2 & 8­week reperfusion, with or without CsA and/or CHBP treatment; as well as in mouse tubular epithelial cells (TCMK1) stimulated by H2O2. C/EBP homologous protein (CHOP), an ERS hallmark, and its upstream regulatory pancreatic endoplasmic reticulum kinase (PERK), apoptosis and/or inflammation­related genes JNK, caspase-3 and HMGB1 at mRNA and protein level were measured. In addition, apoptosis, cell viability, tubulointerstitial damage and interstitial fibrosis were evaluated by flow cytometry, cck-8 assay, H&E and Masson’s Trichroma staining respectively. The correlations between CHOP and assessed parameters were also analyzed. Finally, a slide-based antibody array was used to further explore involved intracellular signal pathways.
Results In the mouse model, the ratio of urine protein/creatinine was significantly lower in the group treated with CHBP compared with that in the IR group with or without CsA treatment at both time points. The tubulointerstitial damage and interstitial fibrosis were improved by CHBP in CsA treated group at 2 and 8 weeks (p < 0.05). The expression of mTOR，p70 S6 Kinase, caspase-3, p53, GSK-3β and S6 Ribosomal protein was increased or decreased by CHBP in the IR with or without CsA kidneys at 2 or 8 weeks (p < 0.05). In addition, CHOP protein, as well as 17 kD active caspase-3 and HMGB1 protein, was also significantly enhanced in the IR kidneys, but reduced by CHBP. In the TCMK1 cells stimulated by H2O2 the mRNA and protein of CHOP, PERK, JNK and HMGB1 were significantly increased, while apoptosis was aggravated and cell viability was reduced. However, these effects were reversed by CHBP. Furthermore, CHOP mRNA was correlated with PERK mRNA and JNK protein (p<0.01), while CHOP mRNA, PERK mRNA or JNK protein was respectively correlated with apoptosis positively (p < 0.05) and cell viability negatively (p < 0.05) in vitro. In addition, the level of CHOP protein was correlated with tubulointerstitial damage (p < 0.01) and interstitial fibrosis (p < 0.05) in vivo.

Conclusions This study revealed that CHBP serves a protective role in kidneys against IR and/or CsA induced injury in a mouse model, and also against H2O2-induced cytotoxicity in TCMK1 cells. The renoprotection of CHBP might be associated with improved ERS.
