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• Ischemia: Occlusion of the coronary 

artery 

• Reperfusion: Re-opening of the 

coronary artery 

Myocardial Ischemia-Reperfusion Injury (MIRI) 
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ER stress 

• Vasodilator↓: Nitric oxide, 

Prostacyclin 

• Vasoconstrictor↑: Endothelin↑ 

• Inflammation 

• Apoptosis 

• Autophagy 



Endoplasmic Reticulum Stress (ER stress) 

• Endoplasmic reticulum (ER) is a multifunctional intracellular organelle. 
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Heart  

• Ischemic heart disease 

• Cardiomyopathy 

• Cardiac hypertrophy &heart failure 

Vasculature 

• Endothelial dysfunction 

• Atherosclerosis 

• Hypertension 



Soluble epoxide hydrolase  (sEH) 

Arachidonic Acid 
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sEH

MIRI

Study from our group: Shiu-Kwong Mak et al., Toxicology and Applied Pharmacology, 2017. 

“Tetramethylpyrazine suppresses angiotensin II-induced soluble epoxide hydrolase 

expression in coronary endothelium via anti-ER stress mechanism”.  
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Left ventricular 

pressure transducer 

• LVSP, LVEDP, LVDP 
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ACh-induced  

endothelium-dependent 

relaxation 

  

•    Western blotting 



Inhibition of IRE1α activation improved cardiac function 

by downregulating sEH and p-JNK/c-Jun 
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Inhibition of IRE1α activation improved coronary endothelial 

function by downregulating sEH and p-JNK/c-Jun 

p-IRE1α

Control     I/R   GSK+I/R

IRE1α

110kDa

110kDa

GAPDH

sEH

38kDa

60kDa

38kDaGAPDH

p-JNK 54kDa

46kDa

48kDa

38kDaGAPDH

p-c-Jun



C
ontr

ol
I/R

D
C
U
+I/R

0.0

0.5

1.0

1.5

s
E

H
/G

A
P

D
H

*
#

C
ontr

ol
I/R

D
C
U
+I

/R

0.0

0.5

1.0

1.5

p
-I

R
E

1


/I
R

E
1
 *

#

LVSP LVEDP LVDP

0

50

100

150

200

m
m

 H
g

Control

I/R

DCU+I/R

***

***

###

###

***

+dp/dtmax -dp/dtmax

-4000

-2000

0

2000

4000

m
m

 H
g

/s

Control

I/R

DCU+I/R

***

###

***
###

IRE1α

p-IRE1α

Control    I/R   DCU+I/R

110kDa

110kDa

GAPDH

sEH 60kDa

Control    I/R   DCU+I/R

38kDa

DCU: sEH inhibitor 

Myocardium 

Inhibition of sEH improved cardiac function and 

suppressed IRE1α activation 
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 function by downregulating sEH 
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Coronary artery 

SP600125 (SP): JNK/c-Jun inhibitor 
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• The IRE1 branch of ER stress mediates cardiac and coronary 

dysfunction in myocardial I/R through activation of sEH and the 

JNK/c-Jun pathway.  

• ER stress and sEH activation interplay to mediate I/R-induced 

myocardial and coronary endothelial injury.  

 

 

Conclusions 
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