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RELAZIONE:  
 
Background 
 

Previous research by the Prof D'Acquisto, have already explored the effects of positive 

emotional state on the inflammatory response and identified the cellular mechanisms 

and the molecular signature associated with these effects (Brod et al., 2017). And in 

particular this study showed that mice exposed to an enrich environment (EE) have a 

“more efficient immune response”. In fact, when subject to ZIP, EE animals exhibit 

enhanced neutrophil and macrophage influx into their peritoneal cavity. Corresponding 

results were found in CLP, where  has been seen an improved capacity for enriched 

animals to clear systemic microbial infection. Ex vivo investigation of leukocyte 

activity also revealed that macrophages from EE mice presented an enhanced 

phagocytic capacity. Supporting these findings, microarray analysis of EE animals 

revealed the increased expression of immunomodulatory genes associated with a 
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heightened and immunoprotective status. And in particular the interest has been turned 

to one of these up-regulated genes chi3l1 (chitinase-3-like protein 1, chi3l1), for their 

role in inflammation, most interestingly, all of this gene is endowed with complex 

modulatory properties that both promote an efficient inflammatory response and 

contribute to host protection. CHIL3L1 is serum protein predominately released by 

activated macrophages, neutrophils, endothelial cells, and astrocytes. Increased 

circulating levels of CHIL3L1 have been detected during sepsis (Kornblit et al., 2013), 

and inflammatory bowel disease (Kamba, Lee, & Mizoguchi, 2013), suggesting that it 

plays a role in mediating inflammation. Supporting this hypothesis, CHI3L1 secretion 

is increased by leukocytes upon stimulation by inflammatory cytokines. Interestingly, 

CHI3L1 has also been shown to downregulate cellular responses to the same cytokines, 

indicating that CHI3L1 may be part of a feedback control mechanism regulating 

against an excessive inflammatory response. While the exact physiological role of 

CHIL3L1 is under ongoing research, studies have demonstrated its involvement in a 

range of immunological processes including apoptosis, inflammasome activation, M2 

macrophage differentiation, TGF-β1 release, dendritic cell activation, and MAPK and 

Akt signalling. Therefore the aim of this study is to identify possible synthetic agonists 

and to evaluate their in vitro effects on the inflammatory response and on immune cells. 

Once a commercial library of synthetic CHI3L1 agonists was identified, the two 

compounds with greater affinity, were chosen based on molecular docking data. 

Therefore these two compounds with the trade name of BDH and LAS, were tested to 

compare their chemical-physical properties, and LAS was shown to have the best 

solubility, and was therefore chosen as an agonist to use in this study. Therefore the 

first step was to test possible cytotoxic effects in vitro using two different cell lines the 

human THP-1 cells and Murine macrophage RAW 264.7 cells. The cytotoxicity of the  

compound LAS was tested using AlamarBlue™ Cell Viability Reagent, (Invitrogen™, 

Thermo Fisher Scientific, UK). Subsequently the second step was to setting up  and 

standardizing a in vitro functional assays. Therefore the test set was carried out on 

human whole blood by testing the effects of LAS on the inflammatory response 

induced by LPS and on the activity of phagocytosis (data not show). 
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In particular regard to LPS stimulation a dose response curve was made using LPS 100 

ng\ml, 10 ng\ml, 1ng\ml and LAS at the concentration of 10M, 1M  and 0,1 M and 

evaluating through ELISA assay the production of TNF-, IL-6, IL-8, IL-2 (data not 

show). And each experimental condition was repeated at 4,8 and 24 hours. Regarding 

the phagocytosis assay, separate phagocytosis experiments with the same donors were 

carried out at the same time with different bacteria strains which were added at MOI 

of 100 and incubated at 37°C in 5% CO2 for 3 hrs. At the end of phagocytosis 

incubation, 1 mg/ml of Gentamycin was added in each sample and incubated at 37°C 

in 5% CO2 for 1 hr.  

Then, cells were spun down at 500 × g for 5 min, supernatants were collected for 

ELISA assay, 50 l lysis buffer was added and left to act for 10 minutes at room 

temperature. Intracellular bacterial survival was valuated planting samples in agar 

plates quantifying CFU.  For this assay we used 6 different bacterial strain  Escherichia 

coli (K12 NCM3722), Pseudomonas aeruginosa (PAO1), Staphylococcus 

aureus (USA300), Klebsiella pneumonia (ATCC 43816) and Acinetobacter 

baumannii (ATCC 19606) and three concentratron of LAS (10M,1M and 0,1M) 

were used. Phagocytosis assays were also performed with latex beads and  with 

fluorescent beads pHrodo™ Green E. coli BioParticles® Conjugate P35366 

(Molecular Probes), on human THP-1 derived macrophage cells and murine 

macrophage RAW 264.7 cells 
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Ongoing results 

After analysing the data listed above the experimental design of this study, it foresees 

to test the effects  of LAS on immune cells and then to test the effects of LAS with in 

vitro functional assays of chemotaxis and migration using neutrophils and PBMCs 

isolated from whole human blood and cell lines of human monocytes. 

 

La Società Italiana di Farmacologia dichiara che i dati personali comunicati dall’utente sono trattati in 

conformità alle disposizioni del D. Lgs. 196/2003, così come modificato dal D. Lgs. 101/2018, ed alla 

normativa comunitaria (Regolamento UE 2016/679) secondo quanto indicato specificamente 

nell’informativa privacy reperibile sul sito internet della Società all’indirizzo: https://sif-

website.s3.amazonaws.com/uploads/attachment/file/240/Informativa_Privacy_SIF_Generica.pdf che 

l’utente, con la sottoscrizione del presente Contratto, dichiara di aver compiutamente visionato, compreso 

e accettato. 
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