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Chun-Fu Peng, Marvin L. Murphy, Karl D. Straub, and James R. Phi'llips, 
(1981) Metabolic studies of hypertrophy and failing myocardium: evaluation of 
mitochondrial and sarcoplasmic reticulum function. Bull. hst. Zool., Academia Sirdca 
20(2): 49-57. An experimental model of aortic stenosis was used in the rabbit to 
induce myocardial hypertrophy and failure which were carefully defined. An in
crease of phosphofructokinase activity and normal mitochondrial function including 
oxidative phosphorylation and calcium uptake was observed in the hypertrophied 
and failing myocardium. In contrast, studies of sarcoplasmic reticulum from hyper
trophied and failing myocardium showed a significant decrease in the rate of calcium 
uptake compared to normal. This observation of decreased movement of ionized 
calcium across the sarcoplasmic reticulum membrane may be related to the altered 
contractile state commonly associated with the hypertrophied and failing myocardium. 

Information continues to evolve about 

metabolic changes that occur with cardiac 
hypertrophy. Major foci of interest have been 
in abnormalities of energy production, protein 
synthesis, calcium metabolism, and in the 
relationship of these abnormalities to altered 
contractile properties of hypertrophied, or 
failing hearts(6,1S,34,35,41). 

Reported data are variable and may be 
related to rapidity of the development of 
hypertrophy, the magnitude of hypertrophy 
achieved, or the nature of the stimulus to 
produce hemodynamic stress, i. e., pressure or 
volume overload. In addition, the stage of the 
myocardium at the time of data collection, 
whether hypertrophied only or hypertrophic 
and f&iling, has not been systematically 
evaluated; definition and standardization of the 
stages of hypertrophy and heart failure are 
difficult to achieve. For these reasons, inter-
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pretation of published data has resulted in 
conflicting conclusions about metabolic alter
ations in hypertrophy and failure. 

In the past decade, a number of reports 
have presented evidence showing invcHvement 
of membrane systems such as mitochoildtia~ 

sarcoplasmic reticulum, and sarcolemma vesicles 
in cardiac function and metabolism (3,6,7,9,10,15). 
One of the unique properties of these inem
branes is the regulation of the movements of 
Ca++ which has been shown to play an im
portant role in the myocardial contraction and 
relaxationprocess(3,9,10,15). For example, in 
addition to oxidative phosphorylation, mito
chondria are able to accumulate and/or release 
Ca++ under certain circumstances(2,21,23). Si-
milarly, sarcoplasmic reticulum is able to bind, 
accumulate, and release Ca++(S,1l,17,27). These 
observations suggest that alteration of sub
cellular regulation of calcium movements may 
paly a role in the altered mechanical activity 


















