
Hypertension – or high blood pressure – is a condition effecting around 29% of >16s in Scotland. Cardiovascular conditions
represent a massive local health burden and are a leading cause of death globally. This project aimed to develop a method of
examining endothelial repair using dissection, fluorescent microscopy, and tissue culture.

Dysregulation of the innermost layer of the blood vessels, the endothelium, has been shown in other cardiovascular
conditions. This project aims to construct a method to analyse healing within the endothelium in hypertensive conditions by
constructing a method utilising dissection, fluorescent microscopy, and intact tissue culturing.

Normal blood pressure should be 
somewhere between 90/60mmHg to 

120/80mmHg – anything beyond 
140/90mmHg is classed as hypertension

Almost 1 in 3 people have hypertension; 
it is often undiagnosed

This project looked specifically at the endothelium of
the aorta – the largest artery in the body, essential for
supplying blood to organs and tissue.



The aorta was 
dissected from a 
standard control rat.

This was then cut into
six segments -

Which were injured
and kept in tissue
culture for 72 hours.

Using calcein
dye along with
fluorescent
microscopy the
tissue was able
to be imaged
at regular
timepoints as it
repaired.

The same tissue was imaged at the same location once a day as it healed in tissue culture. Each dot is one endothelial cell, and the 
original wound made in the tissue is highlighted in white. The endothelium repairs itself gradually over 72 hours.

Due to teething issues with
the methodology alongside
time constraints – these
experiments were only
conducted in non-
hypertensive models. In
hypertension – a
dysregulation of endothelial
repair is expected to be
seen. This method will be
used to assess this going
forward.



Summary
Conclusion:
• An effective and functioning method of examining 

endothelial repair in the aorta using tissue culture 
over multiple days was constructed.

• This will go on to be used to elucidate the 
mechanisms of repair in hypertensive blood 
vessels and will be used in papers published.

• Endothelial cells maintained normal characteristics 
and physiological function even after 72 hours of 
tissue culture.

Next Steps:
• A direct comparison with multiple replicates 

comparing WKY rats to SHR rats – closely related 
strains where one develops spontaneous 
hypertension. This will allow for a significant 
comparison and further understanding of the 
dysregulation of healing in hypertension.

• Investigation into if/how drug treatments effect 
this healing.

• Doing studies in related conditions such as obesity.
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The initial injury was observed as it
healed significantly over 72 hours
until almost entirely complete.

In addition to this, the tissue
continued to respond as expected to
acetylcholine – one of the primary
neurotransmitters within the central
nervous system – even at 72 hours.
This shows that the cells continue to
survive in culture while maintaining
their expected physiological
function.
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