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REVERSAL OF  MALADAPTIVE FETAL GENE PROGRAM FOLLOWING THERAPY WITH CARDIAC CONTRACTILITY MODULATION 
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Cardiac alpha-myosin heavy chain (MHC), B-type (BNP) and A-type (ANP) natriuretic peptides and calcium ATPase (SERCA-2a) are among fetal genes whose expression is altered in heart failure (HF) and may adversely impact on disease progression. We showed that in dogs with HF, delivery of non-excitatory cardiac contractility modulation (CCM) electric signals to LV muscle during the absolute refractory period leads to chronic improvement in LV function and remodeling. In this study, we explored whether CCM therapy can partially reverse expression of this maladaptive fetal gene program. Studies were performed in 6 dogs with coronary microembolization-induced HF. CCM signals were delivered continuously for 4 hrs from epicardial leads placed on the LV anterior wall via a left throracotomy. At the end of therapy, tissue samples from the anterior wall were used to extract RNA as were samples from 6 normal (NL) and 6 untreated HF dogs. Gene expression for alpha-MHC was measured using reverse RT-PCR and restriction enzyme analysis of the RT-PCR product. Expression for BNP, ANP and SERCA-2a were also measured using RT-PCR and bands quantified in densitometric units. Compared to NL, untreated HF dogs showed 3-fold decrease in alpha-MHC and 8-fold decrease in SERCa-2A and over 5-fold increase of BNP and ANP mRNA expression. CCM therapy restored gene expression of alpha-MHC, SERCA-2a, BNP and ANP to near normal. Conclusions: In dogs with HF, CCM therapy partially corrects expression of the maladaptive fetal gene program. The findings are consistent with improved LV function and remodeling following CCM therapy.

