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Background. Nano-sized, monodisperse polyamidoamine (PAMAM) dendrimers with internal cavities and surface functional groups (-NH2, -OH, or -COOH) are used for drug delivery in systemic administrations. Only large PAMAM-NH2 dendrimers (G4 – G7) induce aggregation of platelets and blood coagulation. We observed that small cationic PAMAM dendrimers (G1-G3) in high concentrations accelerate the coagulation of fibrinogen by thrombin. The aim of this work was to find out the mechanism of their coagulation action.
Methods. Overall plasma hemostatic potential, thrombin generation, prothrombin time, thrombin activity, fluorescence, zeta potential, and polymerization of fibrinogen were studied in the presence of various concentrations of PAMAM dendrimers (G< 4).

Results. PAMAM dendrimers (G1 –G3) to a concentration of 0.6 mM practically did not cause RBC hemolysis in plasma. The studied cationic dendrimers inhibited the overall hemostatic potential in plasma, increased the prothrombin time, strongly suppressed the generation of endogenous thrombin, and slightly increased thrombin activity. All effects were enhanced with increasing generation and concentration of the dendrimers. During fibrinogen coagulation by thrombin, the lag phase decreased and completely eliminated, the fibrin formation rate accelerated, and the plateau height enhanced with increasing concentration of G2 and G3 dendrimers. The effect of cationic dendrimers on fibrinogen fluorescence excited at 280 nm showed that the fluorescence peak at 347 decreases uniformly in intensity, but does not shift with increasing dendrimers concentration. This indicates the formation of fibrinogen-dendrimer complexes, resulting in changes in the microenvironment of Trps residues and protein conformation. For example, for G3 dendrimer values of quenching constants obtained from the linear parts of the Stern-Volmer plot were: KSV‘ = 1.23 ± 0.15*105 M-1 and KSV“ = 2.0 ±0.2.*104 M-1. The zeta potential of fibrinogen (- 17.65 MV) gradually changed towards positive values with increasing concentration of G3 dendrimer, reaching a maximum of -0.5 MV with a dendrimer:protein ratio of 10:1, Consequently, at least 10 molecules of G3 PAMAM-NH2 can bind to one fibrinogen molecule. The strong interaction should be attributed to the electrostatic attraction of a positively charged dendrimer with a negatively charged fibrinogen. Analysis of changes in the fluorescence spectrum, zeta potential and fibrinogen polymerization by thrombin showed that cationic dendrimers are strongly bind with negatively charged fibrinogen, change its conformation and coagulability.
Conclusions. Our results show that PAMAM-NH2 dendrimers of low generation (G < 4) are not cytotoxic, do not inhibit the thrombin activity, but inhibit the external pathway of the coagulation system activation. However, they increase fibrinogen coagulation by thrombin which is caused by a change in its conformation as a result of a strong electrostatic interaction between cationic dendrimers and negatively charged fibrinogen.
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