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Metal ion dyshomeostasis as a driver of coagulatory complications in Diabetes 
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Diabetes is a group of conditions that impact upon the body’s 
ability to control blood glucose concentration. In Type 1 
Diabetes (T1DM) is largely due to insulin insufficiency. Type 2 
Diabetes (T2DM) is associated with defective insulin signaling. 
Both T1DM and T2DM have wide-ranging consequences 
for the body as glucose levels are associated with many 
physiological processes. Individuals with diabetes have an 
increased risk of cardiovascular disease and coagulatory 
defects are observed in individuals with T1DM and T2DM. 
Our work has revealed that metal ion homeostasis is 
differentially affected in T1DM and T2DM. For example, 
HbA1c, a marker for elevated blood glucose, correlates 
with plasma concentrations of magnesium (negatively) in 
T1DM and copper (positively) in T2DM. Notably, in ex vivo 
experiments, the reduced plasma Mg2+ in T1DM was found 
to be associated with abnormal fibrinolysis. In addition, we 
have shown that T2DM is associated with defective plasma 
Zn2+ handling, caused by increased Non-Esterified Fatty 
Acid (NEFA) binding to Human Serum Albumin (HSA) – an 
interaction which allosterically regulates the ability of the 
protein to bind and buffer Zn2+. Using isothermal titration 
calorimetry, we reveal that pathophysiological concentrations 
of NEFAs reduce Zn2+ binding to HSA. Addition of myristate 
and Zn2+ increase thrombin-induced platelet aggregation in 
platelet-rich plasma and increase fibrin clot density and clot 
time in a purified protein system. The concentrations of key 
saturated and monounsaturated NEFAs positively correlate 
with fibrin clot density in individuals with T2DM and controls. 
Collectively, this work increases our understanding of the 
roles Mg2+ and Zn2+ play in the development of thrombotic 
complications T1DM and T2DM and will have future 

implications for the management of diabetes.
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