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Introduction: The process of phagocytosis of monosodium urate crystals (MSU) and calcium pyrophosphate crystals (CPP) 
represents a fundamental step in the induction of the inflammatory response. It has been observed that innate immunity 
receptors, such as toll-like receptors (TLR) and scavenger receptors, are involved in the inflammatory response induced by 
crystals. However, it is not clear if these proteins are able to influence the process of crystal internalization. The aim of this study 
was to investigate the role of TLR2, TLR4, CD44, CD14, CD16and CD206in the process of crystal phagocytosis.

Materials and methods: THP-1monocytes were activated by 2.5-h incubation with 100 ng/mL phorbol 12-myristate 13-acetate 
(PMA) and then cells were stimulated with MSU (0.05mg/mL) or CPP crystals (0.025mg/mL) after 24h. Cells treated with 
MSU or CPP, in the absence of priming (without PMA), were used as controls. To evaluate the phagocytosis index (PI) of 
crystals, cells were harvested at different time points and observed through ordinary and polarized light. PI was calculated as a 
percentage of cells with internalized crystals on total cell number. The role of innate immunity receptors was evaluated by pre-
treating (1h) cells with anti-TLR2, TLR4, CD44, CD14, CD16and CD206monoclonal antibodies (10 µg/ml); then THP-1cells 
were stimulated with MSU or CPP crystals. Isotype controls (IgG1, IgG2) were used as negative controls. Cytochalasin D (1µM) 
was used as control to inhibit phagocytosis. In all experiments the concentration of the IL-1β released in the culture medium 
(inflammasome activation) was detected using ELISA assays. Intracellular IL-1β levels were determined using an ELISA assay. 

Results: The PI of CPP crystals in PMA-primed THP-1monocytes increased early and remained elevated over 48h, while the 
PI of MSU crystals reached the highest value at 24h. Extracellular IL-1β release showed a strong correlation with PI (r=0.98, 
p=0.01). Treatment with both crystals induced high levels of intracellular IL-1β. Cytochalasin decreased the crystals PI and 
the production of intracellular and extracellular IL-1β. Crystal phagocytosis also occurred in the absence of PMA stimulation, 
but IL-1β levels were lower than those obtained in PMA-primed THP-1cells. Antibodies directed against TLR2, TLR4, CD44, 
CD14, CD16and CD206did not affect the PI. Cells treated with anti-TLR2/TLR4antibodies exhibited a nonsignificant decrease 
of intracellular IL-1β at early time points after treatment. 

Discussion and conclusion: Phagocytosis represents a fundamental step in the induction of the inflammatory response to MSU 
and CPP crystals: it allows the release of IL-1β. The results showed that THP-1cells can internalize crystals also in the absence 
of priming. This process could represent a defence mechanism that allows the clearance of crystals. The innate immunity 
receptors studied in this work do not appear to be major pharmacological targets to modulate the crystals’ phagocytosis 
process.


