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Mitochondrial aldehyde dehydrogenase 2 (ALDH2) rescues high
glucose-induced cardiomyocyte apoptosis through AMPK/FOXO3a pathway*
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(Department of Cardiovascular, Xijing Hospital Affiliated to the Fourth Military Medical University, Xi'an, Shaanxi, 710032, China)

ABSTRACT Objective: To observe the impact of ALDH2 on the cell viability and apoptosis of HIC2 cells, and explore the role of
adenosine monophosphate-activated protein kinase (AMPK)/FOXO3a pathways in high glocuse-induced apoptosis in the
cardiomyocytes. Methods: HIC2 cells were cultured in DMEM with high doses (30 mM) of glucose for 48 h, in the absence or presence
of ALDH2 activator Alda-1 (20 uM) and AMPK inhibitor Compound C (10 mM). The cell viability was examined by MTT assay, the
apoptosis was measured by terminal deoxvnucleotidyl transferase-mediated dUTP nick-end labeling (TUNEL) assay. Western blotting
was used to evaluate the expression of ALDH2, phosphorylated AMPK and FOXO3a. Results: Compared with the control group, the cell
viability, the expression of ALDH2 and p-FOXO3a were significantly decreased, cell apoptosis index and expression of p-AMPK were
markedly increased, in high concentration of glucose induced H9C2 cells (P<0.05). Alda-1 increased the cell viability, reduced the cell
apoptosis, and the expression of p-AMPK, upregulated the ALDH2 expression and phosphorylation of FOXO3a induced by high
concentration of glucose, these effect of Alda-1 was obliterated by Compound C. Conclusions: ALDH2 activator Alda-1 had a protective
effect on high glucose-induced cardiomyocyte injury, which may be mediated by the activation of AMPK and thus the suppression of
FOXO3a transcription factor activity.
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Fig.1 Effect of Alda-1 on the cell viability of HYC2 myoblasts induced by high glucose

Note: Mean+---+ SEM, n=5, *P<0.05 vs NG group, #P<0.05 vs HG group, &P<0.05 vs HG+Alda-1 group.
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Fig.2 Effect of Alda-1 on the high glucose-induced HOC2 cell apoptosis

Note: Mean+-—-t SEM, n=5, *P<0.05 vs NG group, #P<0.05 vs HG group, &P<0.05 vs HG+Alda-1 group.
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TUNEL-positive nuclei were visualized with fluorescein (green) in panels: (A)NG, (B)HG, (C)NG+Alda-1, (D)HG+Alda-1, (E)HG+Alda-1+CC. All
nuclei were stained with DAPI shown in blue in panels: (F)NG, (G)HG, (H)NG+Alda-1, (I)HG+Alda-1, (J)HG+Alda-1+CC. The merged images in each
group: (K)NG, (L)HG, (M)NG+Alda-1, N)HG + Alda-1, (O)HG+Alda-1+CC. (P)Quantified data.
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Fig.3 Effect of Alda-1 on the high glucose-induced ALDH2, the total and phosphorylated AMPK and FOXO3a expression
Note: Mean+---+ SEM, n=5, *P<0.05 vs NG group, #P<0.05 vs HG group, &P<0.05 vs HG+Alda-1 group.
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(D)EES T AMPK WE R KT,
(A)Representative gel blots of ALDH2, the total and phosphorylated AMPK and FOXO3a; (B)ALDH2; (C)pFOX03a-to-FOXO3a ratio;
(D)pAMPK-to-AMPK ratio.
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