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Tissue kallikrein 1 mitigates mitochondrial dysfunction after cardiac ischemia/reperfusion injury in rats
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[Abstract] Objective To explore the effect of tissue kallikrein 1 (KLK1) on mitochondrial function after cardiac
ischemia/reperfusion (I/R) injury and its mechanism. Methods After KLK/ overexpression by KLK/ recombinant
adenovirus infection, the cardiac I/R rat model was established by ligation of left anterior descending coronary artery and
reperfusion. The cardiac infarction area and the apoptosis of cardiomyocytes were detected. The mitochondria were isolated
from injured myocardial tissues, and mitochondrial functions (mitochondrial superoxide production, membrane potential and
ATP production) determined. The neonatal rat cardiomyocytes were isolated and infected with KLK/ recombinant adenovirus
to achieve KLKI overexpression, and then hypoxia/reoxygenation (H/R) cell model was established. The H/R cells were
treated with the media containing bradykinin receptor type 1 (B1R) antagonist R715 or bradykinin receptor type 2 (B2R)
antagonist HOE140. The cell viability was determined with MTT assay, and the mitochondrial functions were observed.
Results In I/R rats, KLK overexpression could alleviate the cardiac injury, and decrease infarction area and cell apoptosis (all
P<0.01) in cardiac ischemic risk area; moreover, KLK/] overexpression could improve mitochondrial dysfunction, decrease
mitochondrial peroxide production, and increase mitochondrial membrane potential and ATP production (all P<<0.01). /n

vitro cardiomyocyte model, KLKI overexpression could also attenuate cardiomyocyte injury (£<<0.01) and mitochondrial
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dysfunction (P<<0.05, P<<0.01), which could be inhibited by B2R antagonist HOE140. Conclusion KLK1 mitigates

mitochondrial dysfunction after cardiac I/R injury, which may be an important mechanism of its cardioprotective effect.

[Key words] tissue kallikreins; heart; reperfusion injury; mitochondria
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of rats infected with KLK1-Ad

KLK1: Kallikrein 1; KLK1-Ad: KLK1 recombinant adenovirus.
"P<0.01 vs control group. n=8, x+s
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Fig2 KLKI overexpression mitigating cardiac I/R injury in vivo in rats

A: Representative sections showing the injured heart: remote area (non-ischemic area, stained blue), ischemic risk area (stained red)
and infarct area (pale); B: Quantified data of the relative infarct size (infarct area/ischemic area); C: Representative TUNEL staining
images showing the apoptotic nuclei (TUNEL positive, red) and total nuclei (DAPI, blue) in ischemic risk area; D: Percentage of
TUNEL positive nuclei (TUNEL/DAPI). KLK1: Kallikrein 1; I/R: Ischemia/reperfusion; KLK1-Ad: KLKI recombinant adenovirus
infection; TUNEL: Terminal dexynucleotidyl transferase-mediated dUTP nick end labeling; DAPI: 4°, 6-Diamidino-2-phenylindole.
“P<<0.01 vs I/R group. n=8, x=*s
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Fig3 KLKI overexpression mitigating mitochondrial dysfunction induced by cardiac I/R injury ir vivo in rats
A: Mitochondrial superoxide production; B: Mitochondrial membrane potential; C: Mitochondrial ATP production. KLKI:
Kallikrein 1; I/R: Ischemia/reperfusion; KLK1-Ad: KLK/ recombinant adenovirus infection; ATP: Adenosine triphosphate.
"P<0.01 vs sham group; ““P<<0.01 vs I/R group. n=8, X=*s
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Fig 4

KLK1 overexpression mitigating cardiomyocytes injury and mitochondrial

dysfunction induced by H/R injury in vitro in neonatal rats

A: Cell viability evaluated by MTT analysis; B: Mitochondrial superoxide production; C: Mitochondrial membrane potential;
D: Mitochondrial ATP production. KLK1: Kallikrein 1; H/R: Hypoxia/reoxygenation; KLK1-Ad: KLK/ recombinant adenovirus
infection; ATP: Adenosine triphosphate; MTT: 3-(4,5-Dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide. "P<<0.05, "P<<0.01 vs

normal group; £P<0.05, ““P<<0.01 vs H/R group. n=>5,x=%s
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Fig5 Effect of bradykinin receptor antagonists on KLLK1 in the mitigation of mitochondrial

dysfunction induced by cardiomycytes H/R injury in vitro in neonatal rats

A: Cell viability evaluated by MTT analysis; B: Mitochondrial superoxide production; C: Mitochondrial membrane potential;
D: Mitochondrial ATP production. KLK1: Kallikrein 1; H/R: Hypoxia/reoxygenation; KLK1-Ad: KLKI recombinant adenovirus

infection; R715: Bradykinin receptor type 1 (B1R) antagonist; HOE140: Bradykinin receptor type 2 (B2R) antagonist; ATP:
Adenosine triphosphate. "P<<0.05, "P<C0.01 vs control group; “P<<0.05, ““P<0.01 vs KLK1-Ad group. n=5, x*s
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