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* Ischemia: Occlusion of the coronary
artery

 Reperfusion: Re-opening of the
coronary artery
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Endoplasmic Reticulum Stress (ER stress)

« Endoplasmic reticulum (ER) is a multifunctional intracellular organelle.
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Soluble epoxide hydrolase (sEH)

0
o =\ A OH
Arachidonic Acid
CYP450 l
o Vasodilator
Epoxyeicosatrienoic acids - - OH
(EETs) — v T~ Cardioprotection
J SEH
O
Dihydroxyeicosatrienoic acids o o OH

(DHETs) ud bh



@ ER stress ‘_l. sEHT —| EETs|

o °
Coronary artery
endothelial

dysfunction

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

“Tetramethylpyrazine suppresses angiotensin Il-induced soluble epoxide hydrolase
expression in coronary endothelium via anti-ER stress mechanism”.
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Langendorff Protocols

Control 0.1% DMSO Perfusion

I/IR 0.1%DMSO

GSK2850163
(10uM)

DCU
(10uM)

SP600125
(50pM)

| Stabilization |Pretreatment Ischemia Reperfusion

15min 15min 30min 60min
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Inhibition of IRE1a activation improved cardiac function

Myocardium by downregulating sEH and p-JNK/c-Jun
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Inhibition of IRE1a activation improved coronary endothelial

% Relaxation

Coronary artery function by downregulating sEH and p-JNK/c-Jun
1.0 * 1.5 ok
0.8
0- . #
o é 1.0 T
201 IRE1q | | 110k0a | 2 # 0
z 7] " & 054
407 2024 .
60 0.0- 0.0-
-e- Control
_{\o\ & x\\Q' \@\ Na x\\Q‘
804 = IR = 06*" = o
-+ GSK+I/R
100- 0.4 1.0 .
-9 -8 7 -6 -5 I 03 ) z 08- )
ACh -Log M % o T & 067 7z
: 5 04
4 0.1 2 02
0.0- 0.0
\\0\ Na x\\Q* \‘0\ Na x\\Q“
® 00){_ 00(\ 06{_

GSK2850163 (GSK) : IREla inhibitor




Myocardium

200

150

100

mm Hg

50

LVSP

4000

2000

mm Hg/s

-2000

Inhibition of sEH improved cardiac function and

mm Control
IIR
B DCU+I/R

H##

H#HitH

LVEDP LVDP

mm Control
I/IR
mm DCU+I/R

-4000 r
+dp/dtmax

1
-dp/dt ey

DCU: sEH inhibitor

suppressed IRE1a activation

Control I/R DCU+I/R

SEH [ — | 60kDa

GAPDH | S | 38KDa

Control I/R DCU+I/R
p-IRElq | | 110kDa

1.5
5 1.0- *
o #
<<
Qo
I
w 0.5+
%)
0.0-
oééo\ N3 ox\\Q"
1.5
!‘ *
& 1.0 #
L
@ 0.5
a
0.0-
AN
O & ox\\Q"
P O




Inhibition of SEH improved coronary endothelial function

Coronary artery and suppressed IRE1a activation
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Inhibition of INK/c-Jun improved cardiac

Myocardium function by downregulating seH
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Inhibition of INK/c-Jun improved coronary

CLCIE) EIRED endothelial function by downregulating sEH
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Conclusions

« The IRE1l 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.
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