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Sense mRNA Strand

































miR-92a regulates angiogenesis





Inhibition of MicroRNA-92a Protects Against 

Ischemia/Reperfusion Injury in a Large-Animal Model



Inhibition of MicroRNA-92a in pigs after  

Ischemia/Reperfusion Injury 



LNA-92a Improve cardiac function 



LNA-92a increases capillary dencity



Regulation of miRNAs during cardiovascular 

aging









Therapeutic Manipulation of miRNAs

miRNAs in Heart Failure: miR-133 is highly abundant in 
cardiomyocytes, but is reduced in animal models 
of hypertrophy and in patients with hypertrophic cardiomyopathy
miRNAs in Neointima Formation and Atherosclerosis: In addition 
to its profibrotic role, miR-21 enhances neointimal growth through 
pro-proliferative and antiapoptotic effects onvascular smooth 
muscle cells (SMCs). Inhibition of miR-21 reduces in-
stent restenosis in animals

Barwari et al. JACC VOL. 68, NO. 23, 2016 

https://www.sciencedirect.com/topics/medicine-and-dentistry/hypertrophy
https://www.sciencedirect.com/topics/medicine-and-dentistry/hypertrophic-cardiomyopathy
https://www.sciencedirect.com/topics/medicine-and-dentistry/antiapoptotic
https://www.sciencedirect.com/topics/medicine-and-dentistry/vascular-smooth-muscle
https://www.sciencedirect.com/topics/medicine-and-dentistry/restenosis


miRNAs in Lipid Metabolism: Systemic inhibition of 
miR-148a caused a significant reduction in plasma low-
density lipoprotein cholesterol, but also increased high-
density lipoprotein cholesterol levels. Long-term side 
effects of miR-122 and miR-33 inhibition, combined 
with the advent of novel therapeutic options 
for dyslipidemia, may limit the clinical use of miRNAs to 
modulate lipid metabolism.

Barwari et al. JACC VOL. 68, NO. 23, 2016 

https://www.sciencedirect.com/topics/medicine-and-dentistry/dyslipidemia
https://www.sciencedirect.com/topics/medicine-and-dentistry/lipid-metabolism






Conclusion
1. Caution needs to be exercised to avoid moving toward clinical evaluation too 

quickly..
2. Targeting individual miRNAs therefore requires meticulous evaluation of systemic 

effects
3. A careful approach in advancing miRNA therapies may slow progression toward 

clinical application, but may spare miRNA therapeutics a setback similar to gene 
therapy.

4. The great potential of miRNAs justifies the exercise of apprehension before large-
scale clinical studies for CVD.

https://www.sciencedirect.com/topics/medicine-and-dentistry/gene-therapy

