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In general, the response of the heart to an imposed pathologic load is either to undergo hypertrophy or to dilate.  While both of these adaptations may ultimately result in heart failure, it is reasonable to assume that the cellular mechanisms involved are distinct and separable. To dissect some of these, we have attempted to recapitulate cardiac adaptation by expressing single regulatory kinases (in particular PKC epsilon and PKC beta) in the murine heart at physiologically relevant levels. Our analysis of these gain-of-function mice has revealed that differences in the patterns of response of the heart reflect different biochemical and molecular mechanisms.  Expression of PKC beta causes gradual onset concentric ventricular hypertrophy with depressed relaxation properties, analogous to human hypertensive heart disease, associated with abnormalities in calcium handling which are largely independent of changes in the myofibrillar protein composition.  In contrast, expression of PKC epsilon results in the gradual onset of a dilated, non-hypertrophic myopathy with depressed contractile properties associated with changes in contractile protein composition but without changes in calcium availability.  Common to both of these murine models is a relatively slow progression (over a period of months) during which time the heart(s) transitions through distinct moments of adaptation that can be characterized both mechanically and biochemically and which ultimately lead to a maladaptive phenotype.  From this analysis, it is possible to identify potential therapeutic targets:  In the case of the hypertrophic phenotype, calcium regulating proteins and in the case of the dilated phenotype, myofibrillar proteins that impact on calcium sensitivity. 

