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WFFERR OIS (3530) : Aims. Transient receptor potential melastatin 2 (TRPM2) is a
Caz*-permeable nonselective cation channel activated by oxidative stress, and is expressed
in neutrophils and cardiomyocytes. This study examined whether TRPM2 contributes to
myocardial ischemia-reperfusion (I/R) injury, in which acute inflammation with oxidative
stress is closely involved. Methods and Results. Wild-type (7rpm2++) and TrpmZ2knockout
(7Trpm2") mice were exposed to I/R by ligation of the left coronary artery. Myocardial
infarction following I/R but not ischemia alone was reduced in 7rpmZ2” mice compared to
Trpm2** mice, and cardiac contractile function was also improved in 7TrpmZ2’ mice.
Moreover, neutrophil accumulation in the reperfused area was lowered in TrpmZ2’ mice.
When Trpm2%*or TrpmZ2” polymorphonuclear leukocytes (PMNs) were administered to the
TrpmZ2” heart ex vivo through perfusate or in vivo by intravenous injection, 7rpm2* PMNs
induced more severe cardiac injury following I/R compared with 7kpmZ27 PMNs. In
TrpmZ2%* but not in TrpmZ2’ PMNs, the combination of H202 and leukotriene Bs (LTB4)
resulted in enhancement of the increase in intracellular Ca?* and their adhesion to

endothelial cells. Conclusions. These findings indicate that TRPM2 is implicated in the



development of myocardial reperfusion injury. Accumulation of neutrophils in the heart

triggered by activation of neutrophil TRPM2 by H202 and LTBy is likely to have a crucial

role in myocardial I/R injury.
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Figure 1. Reduction of reperfusion injury in
Trpm2” mice. In A, mice were subjected to 45
minutes of ischemia and 24 hours of reperfusion.
Typical photographs show the myocardium after
TTC staining. Values show the mean + SEM for
13-15 mice. **P <0.01 vs. Trpm2** group. In B,
plasma levels of troponin | were determined after
45 minutes of ischemia followed by 2 hours of
reperfusion in Trpm2*/*
Values show the mean + SEM for 5-9 mice. *P
<0.05 vs. sham-operated Trpm2**group, *P <0.05
vs. Trpm2** I/R group. In C, mice were subjected
to 45 minutes, 2, and 24 hours of ischemia
without reperfusion in Trpm2** (m) and Trpm2”
(O0) mice. Values show the mean + SEM of 5-6
mice.
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Figure 2. Reduction of neutrophil accumulation
in reperfused myocardium in Trpm2” mice.
Trpm2™ (m) and Trpm2” (o) mice were
subjected to 45 minutes of ischemia and 24 hours
of reperfusion (A-C). In A, neutrophils were
identified in sections using the anti-MPO
antibody. Allows show neutrophil. In B,
neutrophils were counted. Values show the mean
+ SEM of 3-5 mice. *P < 0.05 vs. sham-operated
Trpm2*™*group, “P<0.05 vs. Trpm2*™* 1/R group.
In C, MPO activity in the reperfused myocardium
was measured. Values show the mean + SEM of
7-10 mice. *P <0.05 vs. sham-operated
Trpm2*™*group, *P <0.05: vs. Trpm2** I/R group.
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Figure 3. Ca** response to H,O,, C5a, PAF alone
and in combination in Trpm2™* and Trpm2™”
PMNSs. A, C, E, and G depict Trpm2** PMNs. B,
D, F, and H depict Trpm2” PMNs. Arrows
indicate the starting point that applied each
substance. (A, B) H,O, at 100 (A), 500 (m) or
1,000 uM (o) was applied to each PMN. (C, D)
H,0, (100 uM, A) alone, C5a (1 uM, m) alone,
and in combination (o) were applied to each
PMN. (E, F) H,0, (100 uM, A) alone, PAF (1
pM, m) alone, and in combination (©) were
applied to each PMN. (G, H) H,0, (100 uM, A),
LTB, (1 nM, m) alone, and in combination (©)
were applied to each PMN. Values show the
mean + SEM of 85-105 cells.
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