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Overall objective – Heparins are widely used clinically in the prevention and treatment of blood clots. 

The heparin dose is often adjusted multiple times with protamine (a drug that reverses anticoagulation) 

to maintain activated partial thromboplastin time, which characterises coagulation in the blood. In 

thrombosis, myocardial infarction and unstable angina, the levels of reactive oxidant species (ROS) are 

highly upregulated, which results in damage and degradation of heparin (1, 2). It is currently unknown 

if heparin fragments degraded by ROS have a different anticoagulant activity compared with intact 

heparin. Our aim is to degrade heparin using ROS (hypochlorous acid and peroxynitrous acid reactive 

oxidants) and measure the anticoagulant activity of the ROS-degraded products in an anticoagulant 

assay used to defined anticoagulant activity (Figure. 1).  

Aims:  

1. To degrade heparin using reactive oxidant species found in cardiovascular and general anti-

inflammatory diseases.  

2. Characterise heparin’s ROS degraded products using the latest sequencing technology 

3. To define the anti-coagulant activity of the ROS degraded heparin fragments for improved clinical 

heparin dosing. 
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Figure 1. Heparin is treatment for 
cardiovascular patients at a higher 
risk of clot formation. Heparin 
interacts with ATIII and FXa in a 
trimer complex, preventing FXa 
from activating the clotting 
pathway. ROS molecules are 
upregulated in angina and 
myocardial infarction and this 
results in the degradation of heparin 
into fragments with modified 
functional groups. The 
anticoagulant activity of ROS-
degraded heparin oligosaccharides 
is currently unknown. 
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