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DESCRIPTION

Inflammation and thrombus formation

Endothelial activation and injury: The endothelium, the inner 
lining of blood vessels, acts as a barrier and regulator of 
hemostasis. Inflammatory stimuli, such as infection, cytokines, or 
mechanical injury, can activate endothelial cells. This activation 
results in the expression of adhesion molecules (e.g., P-selectin, E-
selectin, ICAM-1, VCAM-1) that facilitate the recruitment and 
adhesion of leukocytes and platelets to the vascular wall.

Leukocyte recruitment and activation: Inflammation promotes 
the recruitment of leukocytes, particularly neutrophils and 
monocytes, to the site of endothelial injury. These leukocytes 
release pro-inflammatory cytokines (e.g., TNF-α, IL-1β, IL-6) and 
chemokines, further amplifying the inflammatory response. 
Neutrophils also release Neutrophil Extracellular Traps (NETs), 
which are networks of extracellular fibers that trap pathogens but 
also provide a scaffold for platelets and coagulation factors, 
promoting thrombus formation.

Platelet activation and aggregation: Activated platelets play a 
central role in thrombus formation. Inflammatory mediators 
such as thromboxane A2, Platelet-Activating Factor (PAF), and 
ADP, released from activated leukocytes and endothelial cells, 
stimulate platelet activation and aggregation. Activated platelets 
express P-selecting, which binds to PSGL-1 on leukocytes, 
forming platelet-leukocyte aggregates that enhance thrombus 
stability.

Coagulation cascade: Inflammation influences the coagulation 
cascade through the expression of Tissue Factor (TF) by activated 
endothelial cells and monocytes. TF, in conjunction with factor 
VIIa, initiates the extrinsic pathway of coagulation, leading to 
thrombin generation. Thrombin, a key enzyme in coagulation, 
converts fibrinogen to fibrin, forming the structural basis of the 
thrombus. Additionally, inflammatory cytokines downregulate 
natural anticoagulants (e.g., protein C, ant thrombin) and inhibit 
fibrinolysis by increasing levels of plasminogen activator 
inhibitor-1 (PAI-1), promoting thrombus persistence.

Inflammation and thrombus resolution

Fibrinolysis: Thrombus resolution primarily involves fibrinolysis, 
the enzymatic breakdown of fibrin. Plasmin, the central enzyme 
in fibrinolysis, degrades fibrin into soluble fragments. 
Inflammatory mediators such as TNF-α and IL-1β can modulate 
the fibrinolysis system. For instance, they induce the expression 
of PAI-1, which inhibits Tissue Plasminogen Activator (tPA) and 
Urokinase Plasminogen Activator (uPA), reducing plasmin 
generation and fibrinolysis. Conversely, anti-inflammatory 
cytokines like IL-10 can enhance fibrinolysis by down regulating 
PAI-1 expression.

Macrophage activity: Macrophages play a crucial role in 
thrombus resolution. During the later stages of inflammation, 
macrophages are recruited to the thrombus site, where they 
engulf and degrade fibrin and cellular debris through 
phagocytosis. Macrophages also secrete matrix metalloproteinase 
(MMPs), which degrade extracellular matrix components, 
facilitating thrombus remodeling and resolution. The phenotype 
of macrophages can influence thrombus resolution, with M2 
(anti-inflammatory) macrophages promoting resolution more 
effectively than M1 (pro-inflammatory) macrophages.

Neutrophil extracellular traps (nets) degradation: The 
degradation of NETs, which contribute to thrombus stability, is 
essential for thrombus resolution. Enzymes such as DNases can 
degrade NETs, reducing their scaffold function and promoting 
thrombus breakdown. Inflammatory conditions that impair NET 
degradation can lead to persistent thrombosis and complications.

Vascular repair and remodeling: Inflammation also drives 
vascular repair and remodeling during thrombus resolution. 
Endothelial Progenitor Cells (EPCs) and Smooth Muscle Cells 
(SMCs) migrate to the site of injury, contributing to re-
endothelialization and vessel wall repair. Anti-inflammatory 
cytokines and growth factors, such as Vascular Endothelial 
Growth Factor (VEGF) and Transforming Growth Factor-beta 
(TGF-β), facilitate these processes, ensuring the restoration of 
vascular integrity and function.
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