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Abstract 

The equivalent electronic circuit, developed to simulate cardiovascular 
physiology, is upgraded to incorporate negative feed-back loops. In this way 
homeostasis of the arterial pressure is simulated in left ventricular failure both if 
the feed-back loops are disconnected from, or connected to, their target organs. 
The results show that in left ventricular failure homeostasis strongly supports the 
cardiovascular system both by modulating Starling mechanism(s) of the heart 
and by modulating the tone of the venous system. 

1 Introduction 

There are various approaches in modelling methodology for physiology and 
medicine (reviewed in [l]). However, recently it has been reported that various 
physiological processes can be simulated by constructing equivalent electronic 
circuits [2, 31. This approach was extended and applied to the cardiovascular 
system [4]. By upgrading the equivalent electronic circuit the diastolic functions 
of the heart muscle were investigated. By suitable adjustment of various 
parameters determining the function of the right and left ventricle possible 
mechanisms of compensation were studied [ 5 ] .  
The aim of the present study is to investigate whether it is possible to include, 
into the equivalent circuit of the cardiovascular system, a homeostatic 
mechanism operating by negative feed-back. To make the system not too 
complex only three negative feed-back loops (by sensing changes in mean 
arterial pressure) controlling three target organs (the systemic venous reservoir 
and the contractility of the right and left ventricle) are designed. 
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