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Introduction: Clinical benefits of stem cell therapy for ischemic heart disease (myocardial 
infarction: MI) are appreciable but limited due to attenuated therapeutic potential and 
extensive death of implanted cells. Addressing these critical issues is necessary in optimizing cell 
therapy. We have previously shown that a short burst stimulation of rat mesenchymal stem cells 
(MSC) with Celastrol strongly activates the endogenous cytoprotective properties and increases 
their survival to hypoxic (<1% O2) and oxidative (H2O2) conditions mimicking the ischemic 
transplant microenvironment. Our objective is to investigate the efficacy to Celastrol 
conditioning of stem cells and evaluate the potential for clinic use. 
 
Methods: Human MSC (hMSC) were treated with a short exposure (60 min) of 10-10M to 1 µM 
Celastrol or vehicle. For hypoxic and serum starvation challenge, hMSC were placed in a hypoxia 
chamber up to 48 hrs and cell viability was assessed with LIVE/DEAD kit. Expression of selected 
genes was quantified by Western Blot and real time PCR. Cell proliferation index was assessed 
by Hoechst stain, differentiation potential was evaluated by incubating cells for 3 weeks with 
osteogenic and adipogenic media, and phenotype maintenance was evaluated by FACS analysis 
of cell surface markers. 
 
Results: Celastrol induced a rapid activation of PI3K/Akt (5.0-fold) and p44/42 MAPK (ERK1/2) 
(5.9-fold) pathways within 5 minutes. Celastrol treatment followed by washout (3-12 hrs) 
upregulated cytoprotective HSP70 and HSP32 (HO-1: heme oxygenase 1) mRNA and protein 
(p<0,05). Celastrol improved (>2.7-fold) hMSC viability during hypoxic challenge compared to 
vehicle (p<0.05), and Celastrol in a dose-dependent manner increased cell proliferation index (2-
7 days). Celastrol (0.1 to 10 nM) did not hinder capacity of hMSC differentiation to osteogenic 
and adipogenic phenotypes and cell surface markers were not modified with treatment and 
successive cell passages. 
 
Discussion: Short burst Celastrol treatment confers increased therapeutic potential to hMSC by 
activating cell growth and survival pathways. Activation of PI3K/Akt and ERK 1/2 pathways, as 
well as increased expression of VEGF observed in our previous studies, are implicated in 
angiogenesis and improved vascular perfusion which contributes to cardiac functional 
improvement post MI. Exposure to Celastrol preserves MSC multilineage differentiation 
potential and phenotype through multiple passages. These results suggest that Celastrol 
conditioning could be a safe and efficient for enhancing stem cell therapy for clinical 
applications. 
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