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Biological function (especially, high-level function) is the outcome of 

interactions between multi-level physiological systems, from the 

molecule level to the whole organism level.  It is inherently complex, but 

is also highly organized.  To unveil the logic of life, many scientists have 

been studying organisms and accumulating elemental knowledge by using 

the techniques of molecular and cellular biology.  Now, we need to ask 

how close we are to the understanding the logic of life.  I believe that 

one of the ways of understanding the logic of life is to establish the field 

of integrative multi-level systems biology, where physiological and 

pathological information can be described in high-definition (HD) across 

multiple scales of time and size.  HD-Physiology has not yet been 

established; however, the progress towards the ultimate goal is valuable, 

since it helps us identify the aspects of life we have understood and 

those we have not.  Furthermore, struggling against many obstacles on 

the road to the in silico human may help us to depict nature of life.  For 

such a purpose, we have to utilize new mathematical models and 

information technologies to understand the basic concepts of life.  
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Spiral wave reentry (rotor) is a principle 
mechanism of fibrillation/tachycardia (Fig. 2). 
Spiral wave reentry induced in the setting of 
GJ uncoupling was more stationary with a 
shorter functional block line and lasted 
longer than controls. In contrast, SW reentry 
induced in the setting of GJ enhancement 
was characterized by decremental 
conduction and block near the rotation 
center, resulting in a prominent drift and 
self-termination of the rotor by collision with 
the anatomical boundaries. The decremental 
conduction could be explained by the GJ 
enhancement-induced paradoxical inhibition 
of propagation of excitation waves with an 
extreme convex curvature (Fig. 1). These 
results indicate that SW reentry in the heart 
is regulated by intercellular electrical 
coupling. 
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RAR agonists (Retinoids)

Am80
(Tamibarotene)
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RXR agonists

HX630

PR antagonist (fluorescent)
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