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Cardiac repair is a complex and multifaceted matter



Stromal Progenitor Cells: Mechanisms Of Action 

Pagano F., Picchio V., Chimenti I., et Al., Curr Cardiol Rep., 2018
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Micro-Environment and CSCs: patient clinical history
Variable*

No beta-blocker therapy    
NBB

Beta-blocker therapy 
BB P†

Cardiospheres 7/19 (36.8%) 18/22 (81.2%) 0.005
Cumulative yield (EDCs/mg) 0 (0; 1,308) 3,319 (464; 6,012) 0.010
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Micro-Environment and CSCs: patient clinical history

FIBROSIS miRNA

CARDIAC FUNCTION RECOVERY 
AND  PROTECTION

Chimenti I.§ Pagano F.§, et al., Scientific Reports 2016
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Micro-Environment and CSCs: in vitro manipulation
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Micro-Environment and CSCs: in vitro manipulation
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Micro-Environment and CSCs: Fibroblast derived ECM-CARDIOGEL
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Pagano F. et al., Stem Cell International 2017
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Micro-Environment and CSCs: cardiac de-cellularized ECM
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Micro-Environment and CSCs: cardiac de-cellularized ECM

*

Belviso I, [..], Pagano F, Castaldo C & Chimenti I et al., Int. J. Mol. Sci  2020
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Cardiac repair is a complex and multifaceted matter



Molecular Effects of Cardiovascular risk factors
Cigarette Smoke and the Cardiovascular System



Cigarette Smoke effects on Vascular Cells Function

 Selected 

circulating 

microRNAs 

BEFORE AFTER Wilcoxon 

matched-pairs 

signed rank test 

 Mean S.E.M. Mean S.E.M. P value 

hsa-mir-101a 6.50E-10 1.20E-10 5.71E-10 1.02E-10 0.4639 ns 

hsa-miR126 6.07E-09 1.32E-09 6.49E-09 8.00E-10 0.0892 ns 

hsa-miR-138 n.d  n.d  NA  

hsa-miR-15a n.d.  n.d.  NA  

hsa-miR-155 3.13E-10 3.91E-11 4.35E-10 5.44E-11 0.0215 * 

hsa-miR-181 1.14E-09 1.20E-10 1.13E-09 1.23E-10 0.7346 ns 

hsa-miR-200b n.d.  n.d.  NA  

hsa-miR-21 3.09E-08 7.78E-09 2.10E-08 3.20E-09 0.4125 ns 

hsa-miR-212 1.24E-09 2.86E-10 9.06E-10 1.67E-10 0.8264 ns 

hsa-mir-29a 1.19E-09 4.94E-10 8.66E-10 1.22E-10 0.1119 ns 

hsa-miR-29b n.d.  n.d.  NA  

hsa-mir-29c 7.31E-10 3.87E-10 4.69E-10 8.64E-11 0.1139 ns 

hsa-miR-223 5.87E-06 1.45E-06 6.15E-06 1.26E-06 0.2479 ns 

hsa-miR-365 1.56E-09 2.79E-10 1.79E-09 3.09E-10 0.7146 ns 

hsa-miR-370 n.d.  n.d.  NA  

hsa-miR-495 n.d.  n.d.  NA  
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miR-155 is doubled after
smoking one cigarette



Cigarette Smoke effects on Vascular Cells Function
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Extracellular miR-155 
Increases upon Condensed Smoke treatment
In HUVECs

Intracellular miR-155 is increased …

Frati G, [..], Pagano F§ & Sciarretta S.§, JAHA 2020

..with transcriptional activation in the long term



Cigarette Smoke effects on Vascular Cells Function
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miR-155 inhibition reverts CSC detrimental effects on angiogenesis in vitro



CTR 10 nM 50 nM
miR-155 mimic

Cigarette Smoke effects on Vascular Cells Function
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Cigarette Smoke effects on Vascular Cells Function
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vasorelaxation (decreased elasticity)
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