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INTRODUCTION:  Celastrol, a natural product, protects rat cardiomyoblast against hypoxia- and 
oxidative stress-induced death, by mechanisms that implicate HSF1/HO-1 pathways. Celastrol 
triggers a heat shock response (HSR), with nuclear translocation and activation of transcription 
factor HSF1, upregulating several heat shock proteins (HSP), including HO-1 and HSP70. 
Celastrol also induces rapid activation of PI3K/Akt and MAPK pathways, partially dependent on 
radical oxygen species (ROS); all the previous pathways have been related to cardiac cell 
protection. Based on these findings, our objective is to investigate the effects of Celastrol in a 
myocardial infarct (MI) model and determe its safety profile during in vivo use. 
 
METHODS: SD rats underwent MI by coronary ligation and received placebo or Celastrol 
(1mg/kg i.p.) daily for 14 days. Doppler echocardiography was performed at the end of study. 
After sacrifice, tissues and plasma were collected for hystological and biochemical analyses. 
 
Results:  Echocardiography demonstrated that, compared to controls, Celastrol enhances 
cardiac function (%LVEF p=0.017), prevents anterior wall thinning (p=0.004) and LV dilatation 
(p=0.019, LVESD). Celastrol reduced infarct size, ventricular fibrosis (p<0.001), alpha-smooth 
muscle actin (SMA) expression (p=0.017), and macrophage (F4/80) infiltration (p<0.001). In the 
ischemic border zone, Celastrol attenuated TGF-3 expression, a key factor for myofibroblast 
differentiation, and collagen I and III, markers of fibrosis. A global cardiac damage score 
formulated from pathophysiology phenotypes (from 0:absent to 4:high) including myofibroblast 
infiltration (αSMA stain), fibrosis (Masson’s trichrome), collagen and elastin content (Verhoeff 
stain) and macrophage infiltration (CD68) showed reduced cardiac tissue damage post-MI with 
Celastrol. Cardiac and plasma upregulation of HO-1 was observed 12 h after Celastrol 
treatment. Finally, Celastrol treated rats showed no signs of toxicity form treatment both 
structurally (histological analyses) and functionally (plasma uric acid, creatinine, AST, ALT, 
GGT, TNT) after 14 days of treatment. 
 
DISCUSSION/CONCLUSION: Celastrol activates a HSR with upregulation of HO-1, reduces 
cardiac injury and adverse remodeling with preservation of cardiac functionality. Celastrol is safe 
and well tolerated. We are the first to report that Celastrol is a cardioprotective agent with infarct 
sparing effects that could have a valuable impact in MI treatment. 
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