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Increased cardiomyocyte apoptosis is a characteristic feature of stress-induced cardiac remodeling, especially heart failure.  However, molecular mechanisms to regulate cardiomyocyte apoptosis remain to be elucidated.  IkappaB kinase beta (IKKbeta)/NF-kappaB pathway is an important stress response pathway, which is known to be either anti- or pro-apoptotic.   We have previously reported that GPCR agonist activates NF-kappaB in cultured cardiomyocytes, suggesting that NF-kappaB is involved in the pathogenesis of cardiac remodeling.  However, the role of this pathway in vivo heart remains to be elucidated.  To clarify it, we generated cardiac-specific IKKbeta-deficient mice (conditional knockout:CKO).  Then, CKO mice and control littermates (CTRL) were subjected to pressure overload by means of transverse aortic constriction (TAC).  EMSA analysis revealed NF-kappaB DNA binding activity after TAC had attenuated in CKO hearts.  One week after TAC, CKO showed significantly lower left ventricular fractional shortening, higher left ventricular end-diastolic dimension and lung weight /body weight ratio compared with CTRL mice, indicating the development of heart failure in CKO mice.  Number of apoptotic cells was significantly increased in CKO hearts after TAC.  The expression levels of MnSOD mRNA and protein after TAC, which is one of NF-kappaB target genes, were significantly lower in CKO than those in CTRL mice.  As a consequence, oxidative stress and JNK activation in CKO hearts had significantly increased.  These results show that IKKbeta/NF-kappaB pathway in cardiomyocyte plays an anti-apoptotic role mediated through attenuation of oxidative stress and JNK activation in response to pressure overload. 

