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Researchers at the CNRS, Université Paris Diderot and Université Paris Descartes have 
demonstrated how the growth of veins and arteries unfolds in embryonic development. Their 
findings prove that, contrary to prevailing opinion, blood exits arteries at an upstream point 
of the vessel, not its end. Additionally, veins develop in an interlaced pattern between 
arteries, where blood passes through the capillaries. Results appear in the December 21, 
2018 edition of Communications Bi ology.  

Nutrients and oxygen are delivered to organs by the blood which moves through them in tiny vessels called 
capillaries: fresh blood arrives through arteries and exits, carrying metabolic waste, through veins.  The 
correct arrangement of this vascular system, or vasculature, is therefore essential in embryonic 
development. Researchers have long observed that as an organ grows, arteries and veins naturally interlace 
in a spectacular manner that leaves between them a small network of capillaries arranged in a perfectly 
spaced out pattern. How do these vessels ‘find their way’? 

Using a new imaging technique (patent pending), teams at the Laboratoire Matière et Systèmes Complexes 
(CNRS/Université Paris Diderot) and the Unité de technologies chimiques et biologiques pour la santé 
(CNRS/INSERM/Université Paris Descartes/Chimie Paristech) have studied with precision the development 
of vasculature and vessels via a standard model in vascular biology research. 

One unexpected finding contradicted the long-held belief that arteries are cylindrical. To the contrary, their 
extremities are flattened and attached to the tissue, like a crushed hose. Likewise, blood flow is nearly non-
existent is this part of the artery. Instead, blood exits the artery via capillaries located prior to the flattened 
end and then enters the veins. (See photo) 

Guided by the flow of blood, veins grow in an interlaced manner between the arteries, rather than against 
the artery ends, where blood does not flow. Thanks to this phenomenon, arteries and veins develop 
alternately, with the ends of veins level with the irrigated capillaries, upstream of artery ends.  

The research team will now focus its attention on the development of dysfunctional vascular structures such 
as those which appear in tumours caused by certain cancers. 

 

 

 

 

 

 

Vascular development: finding the right itinerary 
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Successive enlargements of a vascular structure showing interlacing of arteries (A) and veins (B). Arrows point to blood flow 
exit points toward capillaries, upstream of artery ends. Brackets indicate the flattened ends of arteries.  
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