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RNase1 as a potential mediator of  

remote ischemic preconditioning for cardioprotection 



Natural Appearance of Endogenous Extracellular RNA: 
ALARM  AND  DANGER  SIGNALS  OF  OUR  BODY 
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Multiple Functions of Extracellular Nucleic Acids 

Kannemeier et al., PNAS 2007; Shibamiya et al., Blood 2009; Fischer et al., Blood 2007;  Thromb. Haemost. 2011 & 2012; Can Res 2013; 

Jaax et al., Blood 2013; Simsekyilmaz et al., Circulation 2014; Cabrera-Fuentes et al., Thromb. Haemost. 2014    

Monocyte / 

macrophage 



Mechanisms of Cardiac Ischemia/Reperfusion Injury 

Modified from Myocardial Ischemia Reperfusion Injury: From Basic Science 

to Clinical Bedside. Frank A.SEMIN CARDIOTHORAC VASC ANESTH. 2012 

Ischemia > 

Nutrient Depletion 

Does Extracellular RNA 

Contribute to Ischemia-

Reperfusion Injury ? 



In vivo Release of eRNA  

During Myocardial Infarction Following I/R.  

Cabrera-Fuentes et al., 2014 – Accepted T&H 

eRNA is derived mainly from cardiomyocytes  



RNase1 Reduces the Release/Production of TNF-α in the Heart 



RNase1 Prevents/Reduces the Production of ROS in the Heart Tissue 

ROS – dihydroethidium labelling 



RNase1 in vivo and ex vivo Reduces Infarct Size during  

Acute Myocardial Infarction  

Cabrera-Fuentes et al., Thromb. Haemost. 2014  
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RNase1 in vivo Improves Ventricular Recovery  

by Reducing Infarct Size in Longterm MI Model  

0

20

40

60

L
V

D
P

 (
m

m
H

g
)

ShamRNase1 RI RNase1 RI

I/RWithout I/R

* *
ns

ns

0

4000

8000

12000

16000

 

d
P

d
t 

m
a
x
 (
m

m
H

g
/s

)

ShamRNase1 RI RNase1 RI

I/RWithout I/R

** *
ns

ns

-10000

-8000

-6000

-4000

-2000

0

 

d
P

d
t 

m
in

 (
m

m
H

g
/s

)

ShamRNase1 RI RNase1 RI

I/RWithout I/R

* *ns
ns

0

20

40

60

L
V

D
P

 (
m

m
H

g
)

ShamRNase1 RI RNase1 RI

I/RWithout I/R

* *
ns

ns

0

4000

8000

12000

16000

 

d
P

d
t 

m
a
x
 (
m

m
H

g
/s

)

ShamRNase1 RI RNase1 RI

I/RWithout I/R

** *
ns

ns

-10000

-8000

-6000

-4000

-2000

0

 

d
P

d
t 

m
in

 (
m

m
H

g
/s

)

ShamRNase1 RI RNase1 RI

I/RWithout I/R

* *ns
ns

0

20

40

60

L
V

D
P

 (
m

m
H

g
)

ShamRNase1 RI RNase1 RI

I/RWithout I/R

* *
ns

ns

0

4000

8000

12000

16000

 

d
P

d
t 

m
a
x
 (
m

m
H

g
/s

)

ShamRNase1 RI RNase1 RI

I/RWithout I/R

** *
ns

ns

-10000

-8000

-6000

-4000

-2000

0

 

d
P

d
t 

m
in

 (
m

m
H

g
/s

)

ShamRNase1 RI RNase1 RI

I/RWithout I/R

* *ns
ns

Cabrera-Fuentes et al., Thromb. Haemost. 2014  



Extracellular RNA and Cardiovascular Disease 



Association between extracellular RNA and TNF- in myocardial 

ischemia/reperfusion injury during cardiac surgery.  

T0 (anesthesia induction – basal level) 

 T1 (thoracotomy)  

T2 (before aortic clamping)                                   

T3 (after aortic unclamping)  

T4 (15 min after aortic unclamping)                    

T5 (30 min after aortic unclamping) 

RA (Radial Artery) 

CS (Coronary Synus)  

Cabrera-Fuentes et al., 2014 -  Revision 



Remote Ischemic Preconditioning (rIPC): 

A Simple Way of Cardio-Protection 

Vascular RNase1 release induced by 

RIPC  

Cabrera-Fuentes et al., 2014 -  Revision 



RIPC reduces levels of eRNA and TNF- in coronary sinus  

Cabrera-Fuentes et al., 2014 -  Revision 



Mechanism of RIPC-induced cardioprotection  

against eRNA-TNF-α interplay; Role of RNase1.  



Perspectives 
 

 

eRNA Serves as Universal Alarm and Damage Signal  

 

RNase1 and TACE-inhibitors Promote Vessel and 

Organ Protection 
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