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  Pref ace    

 In this book, scientists well established in the fi eld describe the fascinating biology 
of cardiomyocytes, cells that keep us alive and that are perfectly adapted to perform 
regulatory contractile activity throughout every minute, every hour, every day, and 
year by year. Failure of regular heartbeat will necessarily lead to death of the whole 
organism. Therefore, the understanding of the biology of cardiomyocytes, that 
means the understanding of their capacity to adapt to different workload, their abil-
ity to use different substrates to generate energy that allows them to keep contract-
ing, their ability to restructure their contractile elements, and their ability to 
withstand various stressors is the basis to improve our clinical options with respect 
to heart failure, one of the biggest challenges in medicine. That is why this book is 
intended to give an overview about the current understanding of the biology of 
cardiomyocytes. 

 Getting the possibility to isolate and culture terminal-differentiated cardiomyo-
cytes is and was the key step to learn and study precisely the biology of cardiomyo-
cytes in its pure sense. Chapter   1     will briefl y review the process that has been 
developed to reach this aim and gives a methodological overview how we can ana-
lyze basal functions of these cells. Chapter   2     recapitulates the ontogenetic history of 
cardiomyocytes and explains their heterogeneity in the heart and the specifi c func-
tion of cardiomyocytes in the adult heart. Chapter   3     introduces the principles of 
electromechanical coupling with a strong focus on the unique electrophysiological 
properties of these cells. In Chap.   4    , we will learn how these cells can use different 
energy sources and how they adapt these mechanisms due to alternations in work-
load and substrate availability. In Chap.   5    , it is outlined in great detail how cardiac 
function can be adapted to acute changes in workload. Cellular molecules are iden-
tifi ed that are targeted by neurohumoral factors to respond to increased workload. 
Mechanisms different from acute adaptations are required if workload remains 
high. The initiation of such processes, summarized by the term cardiac hypertrophy, 
will be described in Chap.   6    . Proteins have a distinct halftime. Therefore, cardio-
myocytes must be able to degrade their proteins and if required must regulate the 
function of their protein degradation machinery. This is certainly another prerequi-
site for cardiac adaptation and remodeling. Chapter   7     will introduce all aspects of 
protein degradation. Cardiomyocytes normally require oxygen to generate energy. 
However, they have established strategies that allow them to withstand at least small 
periods of ischemia. How cardiomyocytes react to ischemia and how they can deal 
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with this challenge are discussed in  Chap.   8    . Even cardiomyocytes die. They have 
established several pathways to induce apoptosis, necrosis, and necroptosis to avoid 
further damage to their neighboring cells. Such mechanisms are explained in 
Chap.   9    . Finally, although oxygen is required for cardiac function, it is also toxic. 
Cardiomyocytes must develop strategies to protect themselves against oxidative 
stress but at the same time, they have learned to use such molecules as signals. 
These mechanisms will be summarized in Chap.   10    . 

 I have to thank all the authors for their contribution to this book. Without their 
input, this description about the biology of cardiomyocytes would be incomplete. 
Many thanks to all of them! I also have to thank the editors who gave me the motiva-
tion to start this project. I have learned a lot during the process of editing this book 
about these fascinating cells. I hope that the reader will share our enthusiasm about 
this interesting fi eld of biology.  

  Giessen, Germany     K.-D.     Schlüter     

Preface 
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