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Introduction: Platelet aggregation plays a major role in both haemostasis and thrombosis. Gender differences in the thrombotic 
and bleeding risks have been well described, as well as different benefits from anti-platelet therapy. However, the mechanisms 
causing these disparities remain unclear. The ectonucleotide triphosphate diphosphohydrolase 1(NTPDase/CD39) is a cell 
surface enzyme expressed on different types of cells including endothelial cells, platelets and leukocytes. CD39regulates 
extracellular nucleotides accumulation by hydrolyzing adenosine triphosphate (ATP) to adenosine diphosphate (ADP) and 
ADP to adenosine monophosphate (AMP). Clinical and experimental evidence shows that changes in tissue CD39activity and 
expression may be associated to changes in cardiovascular risk. Here, we have investigated platelet aggregation in response to 
ADP in male and female rats and evaluated the role played by CD39in the gender difference observed.

Material and methods: Blood was withdrawn by cardiac puncture from male and female Wistar rats (8weeks of age) slightly 
anaesthetised with enflurane, and anticoagulated with 3.8% (w/v) trisodium citrate (1:9v/v). Platelet-rich plasma (PRP) was 
prepared by centrifugation at 190 x g for 15min at 25° C, and platelet-poor plasma (PPP) was obtained by centrifugation at 
1700 x g for 15min. Platelet aggregation was carried out in a Born aggregometer. A concentration response curve (1-30 µM) 
to ADP was evaluated. Platelets were also pre-incubated (10 minutes) with CD39inhibitor, ARL67156trisodium salt (100 µM). 
On platelet lysates,CD39expression was evaluated by Western blot analysis. CD39ATPase and ADPase specific activity were 
evaluated as inorganic phosphate (Pi) released following incubation with ATP or ADP, quantified by a colorimetric assay and 
expressed as nmol Pi released per µg of protein. 

Results: Platelets obtained from female rats showed lower aggregation in response to ADP, at all concentrations tested, 
compared to those obtained from male rats (**p<0.01, n=6). Incubation with CD39inhibitor, ARL67156, increased the 
aggregation in response to ADP (1and 3µM, **p<0.01, n=6) of platelets from female rats but did not affect the response to 
ADP of platelets from male rats. In addition, CD39expression was significantly higher in non-stimulated platelets from female 
rats compared to those from male rats (*p< 0.05, n= 10). Furthermore, CD39ATPase and ADPase specific activity were 
significantly increased in platelets from female compared with male rats (***p<0.001, n=6). 

Discussion and conclusion: Platelet hyper-reactivity is associated with risk factors for cardiovascular disease. There is much 
evidence of gender differences in the incidence and clinical presentation of cardiovascular diseases. Regarding platelet function, 
conflicting studies have been reported a variability in platelet reactivity according to sex. CD39enzyme widely expressed on 
the surface of several cells, even endothelium and platelets, by cleaving ATP and ADP into AMP affects platelet function; 
therefore, it has been suggested that changes in CD39activity and expression may reflect change in cardiovascular risk. Here 
we found that platelets from male rats were more sensitive to ADP than those from females. Interestingly platelets from female 
rats showed increased sensitivity to ADP (at phisiological concentrations) following in vitro incubation with the CD39inhibitor, 
ARL67156and also increased CD39expression and activity compared to platelets from male rats. Our results suggest that the 
enhanced expression and activity of CD39enzyme observed in female rat platelets may be involved in the gender different 
response to the aggregating agent ADP and may be cause of gender difference in cardiovascular risk. This finding could have 
implications for future gender-specific treatment.


