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few treatments are developed based on microbiome functions in this 
condition. Using high-resolution functional microbiome analysis we 
have designed a live bacterial consortium consisting of four bacterial 
strains with anti-inflammatory functions (BMC333); and demon-
strated the significant anti-inflammatory effects of this consortium in 
a mouse model of DSS-induced colitis by improving disease activity 
index, colon length, histologic score and fecal lipocalin (presented at 
DDW 2022).
Aim: To validate the anti-inflammatory effects and mechanisms of 
action of BMC333 using IL10-reporter mouse model.
Methods: Germ free mice bearing the IL10-GFP reporter gene (B6. 
IL10-GFP) were orally gavaged with BMC333 at 109 CFU/strain or 
vehicle/placebo (n=6 in each group) at experimental days 1 and 4. The 
induction period was followed by 10 days without intervention and the 
animals were sacrificed at day 14. Immunologic effects was assessed in 
mouse splenocytes and lamina propria by I. quantitating lamina pro-
pria immune-suppressive cells using flow cytometry. II. Comparing the 
effect of stimulation with each of BMC333 bacterial strains’ lysates on 
IL10- and IFNγ production by splenocytes from BMC333 or vehicle-
treated mice.
Results: Treatment with BMC333 resulted in:
I. Higher levels of immune-suppressive cells (IL10-expressing CD4 T 
cells and B cells, and regulatory T-cells) in the lamina propria of mice 
treated with BMC333 compared with vehicle-treated mice.
II. Higher numbers of IL10-expressing splenic immunocytes stimu-
lated with lysates compared to non-stimulated cells. Additionally, 
splenocytes stimulated by each of the BMC333 bacterial strains 
secreted higher IL10 levels, whereas the strain lysates did not induce 
secretion of the pro-inflammatory cytokine IFNγ, as measured by 
ELISA.
Conclusion: These results validate the anti-inflammatory effects of 
BMC333 and indicate that this beneficial effect is, at least partially, 
mediated by increasing IL-10 anti-inflammatory activity as demon-
strated by the increased numbers of IL-10-producing lamina propria 
T and B cells after in vivo colonization, and higher IL-10 produc-
ing cells and secretion by BMC333 lysate-stimulated splenocytes. 
BMC333 stimulates increased immuno-suppressive cell populations in 
the lamina propria, but no increased production of the pro-inflamma-
tory cytokine IFNγ. These findings are consistent with our previously 
reported in vivo studies and provide a strong rationale for further de-
velopment of BMC333 as an effective treatment for IBD.
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Background: Inflammatory bowel disease (IBD) is a complex multi-
factorial disease characterized by chronic inflammation of the 
gastrointestinal tract. Despite significant efforts to understand the 
pathogenetic mechanisms of IBD, the elucidation of its etiopathology 
and progression is far from fully understood. The direct analysis of 
the intestinal tissue from the endoscopy which leads to IBD diagnosis 
(before starting any treatment) would be the ideal sample to elucidate 
IBD pathogenesis.
Methods: High-throughput mass-spectrometry-based quantitative 
proteomic analysis was performed using formalin-fixed paraffin-
embedded human intestinal samples from newly diagnosed patients 

to elucidate the potential mechanisms responsible for gut inflam-
mation in Crohn´s disease (CD) and ulcerative colitis (UC). For 
this purpose, 192 formalin-fixed paraffin-embedded samples from 
40 active UC patients, 67 active CD patients and 46 normal biop-
sies from healthy controls (HC) were analyzed (Figure 1). Proteins 
with p-value < 0.05 were considered as significantly dysregulated. 
Moreover, we used Ingenuity Pathway Analysis (IPA) to analyze the 
pathways and functions in different locations of the gut (ileum or 
left colon) that could be related to IBD pathogenesis.
Results: A total of 2,903 proteins were identified, of which 1,010 were 
differentially expressed between left colon from CD patients and HC. 
1,242 proteins were differentially expressed between left colon from 
UC patients and HC, and 952 differential proteins discriminated be-
tween left colon from CD and UC patients. In the comparative study of 
ileum biopsies from Crohn's disease patients and healthy controls, 956 
proteins were differentially expressed (Figure 2). IPA revealed mul-
tiple canonical pathways, including EIF2 signaling, regulation of eIF4 
and serine/threonine kinase P7056K signaling, mitochondrial dysfunc-
tion, and oxidative phosphorylation altered in ileum biopsies from CD 
patients compared to HC (Figure 3). Regarding the proteomic study 
in left colon samples, the main canonical pathways enrichment in the 
comparison of UC and CD with HC were the following: neutrophil 
extracellular trap signaling pathways, fatty acid oxidation, sirtuin 
signaling pathway, tRNA charging, and mitochondrial dysfunction 
(Figure 4).
Conclusion: The proteomic results revealed dysregulated proteins and 
pathways in ileum and left colon biopsies from patients with active CD 
and UC compared to HC that may unravel key mechanisms contribut-
ing to the pathogenesis of these diseases. The results of the study serve 
as a starting point for hypotheses to understand the pathogenesis and 
search for therapeutic targets.
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Background: Inflammatory bowel disease (IBD) is a global health 
burden and approximately 30% of the patients with severe IBD require 
surgery following treatments, leaving an unmet need of new and safe 
therapies. Cannabidiol (CBD) is one of the major non-psychoactive 
and water-insoluble constituents of medicinal cannabis, known for its 
anti-inflammatory properties in epilepsy. The compound is safe at high 
doses and doesn’t have the psychotropic effects of delta-9-tetrahydro-
cannabinol. Therefore, this study investigated the therapeutic potential 
of CBD in controlling intestinal inflammation.
Methods: CBD was loaded in the protein nanoparticles (PNP-CBD) and 
tested for its water solubility. Primary intestinal epithelial cells (IECs; 
organoids) and bone marrow-derived macrophages (BMDM) were iso-
lated from C57BL/6 mice and treated with IL-1β and LPS, respectively. 
Stimulated cells were treated with ±CBD and checked for downstream 
signalling through inflammatory gene expression using qRT PCR. 
Conditioned media from LPS-treated BMDM was also harvested to 

treat mIECs to check link between macrophage activation and intestinal 
inflammation. Accordingly, we assessed the efficacy of CBD in suppress-
ing intestinal inflammation using dextran sulfate sodium (DSS)-induced 
acute experimental colitis in the C57BL/6J mice. At the end, blood 
samples were collected for hematology and serum analyses, mesenteric 
lymph nodes for immune cell signatures, colon samples for histological 
analysis and qRT PCR analysis for inflammatory genes.
Results: CBD loading in the protein nanoparticles (PNP-CBD) increased 
its water solubility up to 60 times. In the mIECs, CBD did not have 
any effects on cytokine-induced inflammation; however, it significantly 
dampened LPS-induced BMDM activation and inflammatory cytokine 
production. The results also showed that inhibition of CB2 but not 
CB1 receptor can completely abolish the anti-inflammatory potential of 
CBD in the BMDM. Transferring conditioned media from BMDM to 
mIECs showed macrophage-specific targeting alleviated inflammation 
in the mIECs. These have also been observed in the acute DSS colitis 
model where not CBD alone but PNP-CBD improved disease severity 
index including body weight loss, diarrhoea, shorter colon length, and 
inflammatory gene expression in the colon. PNP-CBD also reduced 
histological colitis and increased goblet cell mucin production in the 
DSS-treated colon.
Conclusion: Encapsulation of CBD increased water solubility and ef-
ficacy in alleviating intestinal inflammation in ulcerative colitis. These 
data also demonstrated that CB2 receptor targeting of macrophage ac-
tivation is the primary mechanism of CBD’s effect.
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