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The influence of metabolic activity of platelets on sensitivity to Acetylsalicylic acid in patients with
coronary heart disease
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Background: Acetylsalicylic acid (ASA) is used to reduce the risk of shunt
occlusion after coronary artery bypass grafting (CABG). From 5% to 60%
of CHD patients do not respond to ASA. This phenomenon was defined as
ASA resistance. The functional activity of platelets is largely determined by
the state of their metabolism.
Methods: The venous blood samples were acquired from 66 patients with
CHD before CABG, on the first day after surgery, and on the 8–10th day
after surgery. The aggregometry was carried out for all participants by
an optical aggregometer with 1 mM of arachidonic acid (AA) and 5 mM
Adenosinediphosphate (ADP). Resistance to ASA was determined at the
level of platelet aggregation with AA over 20% on ASA therapy or over
20% after platelet incubation with ASA in vitro before CABG. Patients were
divided into ASA sensitive (sASA) and ASA resistant (rASA) groups. The
level of synthesis of primary and secondary reactive oxygen species (ROS)
by platelets was determined using chemiluminescent analysis. We investi-
gated the overall level of radical synthesis from the values of Imax and S
(area under the chemiluminescence curve), which, respectively, character-
izes the maximum synthesis per unit time and the total amount of radical.
The kinetics of ROS synthesis was characterized by Tmax (time to reach
the maximum for the chemiluminescent curve). The activity of NAD- and
NADP-dependent dehydrogenases in platelets was determined by the bio-
luminescent method.

Results: It was found that the aggregation activity of platelets depended
on the sensitivity of CHD patients to ASA and decreased during postop-
erative ASA therapy. The most pronounced differences in metabolic pa-
rameters of platelets in sASA and rASA patients were detected by Nox2
activity. Platelet aggregation activity was correlated with platelet Nox2 ac-
tivity only in sASA patients and only before CABG. The level of AA-induced
platelet aggregation with the addition of ASA in sASA patients before
CABG was negatively correlated with the Imax of ADP-induced lucigenin-
enhanced (r=−0.27, p=0.046) and S of spontaneous luminol-enhanced
(r=−0.31, p=0.022) platelet chemiluminescence. Patients with rASA be-
fore CABG had positive correlations of AA-induced aggregation with S of
spontaneous (r=0.63, p=0.029) as well as Imax (r=0.85, p<0.001) and S
(r=0.87, p<0.001) of ADP-induced luminol-enhanced chemiluminescence
of platelets. Therefore, the absence of correlations between platelet aggre-
gation activity and Nox2 activity was determined by ASA resistance and
postoperative ASA therapy. The synthesis of secondary ROS (Table) by
platelets of CHD patients did not depend on the sensitivity of patients to
ASA but increased during postoperative treatment with ASA. The activity
of NAD(P)-dependent dehydrogenases in platelets did not differ in sASA
and rASA patients with CHD.
Conclusions: Metabolic Activity of Platelets could influence on resistance
to ASA in Patients with CHD.
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