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Aspirin is an unique compound: It bears two active moieties within one and the same molecule:
A reactive acetyl group and the salicylate metabolite. Pharmacological actions of aspirin in the
cardiovascular system are caused by target structure acetylation. Several classes of mediators
become affected: Best known is the cyclooxygenase-1 (COX-1) in platelets with subsequent
inhibition of thromboxane and, possibly, thrombin formation. By this action, aspirin also inhibits
paracrine thromboxane functions on other platelet-derived mediators, such as the platelet-
storage product sphingosine-1-phosphate (S1P), an inflammatory mediator. “High on aspirin
treatment platelet reactivity” (“resistance”) does exist but is no pharmacological failure of the
drug to act but rather due to pharmacokinetic and pharmacodynamic interactions. The clinical
efficacy of aspirin in secondary prevention of myocardial infarction and stroke is well
documented, a new attractive issue is prevention of venous thromboembolism. Aspirin at
antiplatelet doses also might prevent colorectal cancer and prolong survival (distal metastases)
in selected populations. Retrospective analyses of randomized cardiovascular prevention trials
suggest an about 20% protection rate. The mode of action is speculative but should be working
at antiplatelet doses, i.e. acetylsalicylate plasma levels of < 10 pyM. We hypothesize a
connection to the antiplatelet effect, i.e. inhibition of secretion of platelet-derived
inflammatory mediators, such as S1P. Many more acetylation targets have been identified in live
cells by quantitative acid-cleavable activity-based protein profiling and might result in discovery
of even more aspirin targets in the near future. Possibly aided by the introduction of the new
micronized aspirin formulation with significantly higher acetylation potential in the systemic
circulation.
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