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Functionele anatomie 

• Organogenese = grootste en langste experiment 
– Alle informatie is er  vraagstelling en het begrip 

• Taal vanaf functionaliteit naar morfologie = fysica 
– “What we observe as material bodies and forces are nothing but 

shapes and variations in the structure of space”. 
          Erwin Shrodinger  

 



Evolutie functionaliteit 
• Hart = functionele entiteit 

– Fundament = transmissie E 

– Variabelen =  V ~ R ~ F ~ P 



Evolutie functionaliteit 
• RR = Potential Energy 

• BF = Kinetic Energy 

• HF = Pulsatility 

 

• RR = CO x HF 

• CO = SV x R perif 

• SV = contractility / preload / afterload 

 





Evolutie 



• Evolutionary point of view: 

– reptiles = critical moment evolution heart  

• Birds/ mammals:    4 chambers  

• Reptiles:     3 chambers 

• Invertebrates:      blind ending system (tube) 

• Evolution from 3  4 chambers 
– Reptiles= ‘continuum’ 

Koshiba-Takeuchi K. Nature 2009 

Evolutie 



Evolutie 

 

Jensen B. Biochim et Biophys Acta 2013 

 



Evolutie - omgevingsinvloeden 



Evolutie - organogenese 

• Organogenesis 

Nordsletten et al. Progr Bioph Mol Biol 2011 



Blood flow 
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Blood flow 
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Traits of distant ancestor ? 

“ontogeny recapitulates phylogeny” 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=J7yZrAAz6URWZM&tbnid=_PBlDnUE1D85xM:&ved=0CAUQjRw&url=http://circep.ahajournals.org/content/2/2/195/F1.expansion.html&ei=gcrVUoSIN8qShQfg0IHoCA&bvm=bv.59378465,d.bGQ&psig=AFQjCNEOM-FJjQ8cjXCYWMnmOGYCkmKTYw&ust=1389829108374983
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=tOPBKH6MrWenIM&tbnid=3kmY2OGqehrcIM:&ved=0CAUQjRw&url=http://phys.org/news/2012-09-reptile-hearts.html&ei=5crVUsGjPKqS7AaDr4CIBw&bvm=bv.59378465,d.bGQ&psig=AFQjCNG9NLCMSlVYl2S4KkkFZqXtYPs4Tw&ust=1389829190825705


Embryologie 

Srivastava D. Cell 2006 



Embryologie 



Heart fields 



Endocardiac heart tubes 



Cardiac looping 



Cardiac septation 



Cardiac septation 



Outflow tract 



Cardiac valves 



Cardiac valves 



Foetal circulation 



Foetal circulation 



Foetal circulation 



Foetal circulation 



Congenitale hartafwijkingen 
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