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Introduction and Purpose                   
Multiple sclerosis (MS) is a chronic, inflammatory, demyelinating and 
degenerative disease that affects the central nervous system (CNS). MS 
development depends on genetic and environmental factors. Thus, genetically 
predisposed individuals are thought to develop MS after exposure to different 
environmental factors. Recently, the commensal microbiota has emerged as a 
novel environmental risk factor primarily as a result of data from research in 
experimental autoimmune encephalomyelitis (EAE) models1. Experimental data 
support the idea that some bacterial strains could have a beneficial impact on 
EAE development. Thus, microbiota modulation by probiotics is being 
developed 

developed as the primary EAE therapeutic strategy involving the gut 
microbiota2. Lactibiane iki is a commercial multispecies probiotic composed by 
Lactobacillus acidophilus, Lactobacillus salivarius and Bifidobacterium lactis. 
Two of its three bacterial strains have previously proved their in vitro 
immunomodulatory properties by stimulating IL-10 cytokine expression3. 
Likewise, they have proved efficacy in another autoimmunity disease such as 
experimental colitis3. 
In this study, we aimed to investigate the impact of the treatment with 
Lactibiane iki on the clinical outcome of EAE and its mechanisms of action.  

Methods 

Figure 3. Lactibiane iki reduces antigen-specific (MOG35-55) cell proliferation. Regarding splenocyte proliferative 
capacity, Lactibiane iki reduces antigen-specific (MOG35-55; 4.38±0.41 vs. 6.07±0.68; p=0.045) but not polyclonal (PHA) 
cell proliferation capability (A and B, respectively). Moreover, secreted cytokines, related to main immunological processes 
in the EAE model (GM-CSF, IFN-γ, IL-10, IL12p70, IL-17A, IL-2, IL-21, IL-22, IL-23, IL-4, IL-6 and TNF-α), were analyzed in 
splenocyte supernatants but no differences were observed (data not shown). 
(A-B) Data is representative of two independent experiments. Vehicle, n=12 and Lactibiane iki, n=12. 
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Figure 4. Lactibiane iki promotes Treg and tolerogenic myeloid dendritic cells while reducing plasma cells. (A) 
Lactibiane iki-treated mice show an increase in Treg cells compared to vehicle-treated mice (9.05±2.14% vs. 6.02±1.11%, 
respectively). (B) This could be directly explained by an increment in myeloid dendritic cells (11.80±3.74% vs. 
6.26±2.02%, respectively) that present a tolerogenic phenotype (PD-L1+, Figure 4C). (D) Likewise, Lactibiane iki also 
diminishes plasma cells in the periphery in comparison to vehicle-treated mice (0.83±0.24% vs. 1.23±0.27%, respectively). 
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Conclusions 
Lactibiane iki improves EAE clinical outcome in a dose-dependent manner. 
This clinical effect is related to an increase in the tolerogenic myeloid 
dendritic cells that have the potential of both reducing cell proliferation 
capacity and increasing Treg cell population. Moreover, Lactibiane iki also 
reduce plasma cells in the periphery. Likewise, reduction in antigen-
specific cell proliferation in the periphery can also be related to the lower 
pro-inflammatory Th17 cell infiltration in the CNS. 

Figure 2. Lactibiane iki-treated mice present lower Th17 cell 
infiltrate in the spinal cord. Characteristic transcription factors 
and cytokines related to the main immune responses in the EAE 
model (Th1: Tbx21 and IFNγ; Th17: RORγt and IL17A; Th2: GATA3 
and IL4; Treg: FoxP3, IL10 and TGFβ; type-II macrophages (Mφ2): 
Mrc1) were analyzed in the spinal cord of EAE mice at the end of the 
experiment (35 dpi). Although no significant differences were 
observed for the majority of the studied genes (data not shown), 
RORγt transcription factor is reduced in the spinal cord of Lactibiane 
iki-treated in comparison to vehicle-treated mice (2-∆∆Ct: 0.60±0.36 
vs. 1.09±0.48, respectively; p=0.016) 
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Figure 1. Lactibiane iki improves EAE clinical outcome in a dose-dependent manner and decreases intestinal 
permeability. (A) Lactibiane iki improves EAE clinical course when treated therapeutically with a single dose of the 
treatment (area under the curve (AUC) of the overall disease severity (72.60±18.12 vs. 83.88±8.48; p=0.029)). (B) 
Amelioration of the clinical course of EAE of Lactibiane iki-treated mice is even higher when a double dose of the probiotic 
is administered (AUC of the overall disease severity (62.78±23.63 vs. 80.57±10.82; p=0.008)). (C) Lactibiane iki also 
improves motor coordination abilities (time performing Rotarod test (sec): 25.75±17.54 vs. 15.82±9.62; p=0.040). (D) 
Additionally, fluorescein sodium salt (NaF) test shows that Lactibiane iki diminishes intestinal permeability (ng NaF: 
3946±584 vs. 5825±1073) although no significant difference is observed. 
(A,C) Data is representative of three independent experiments. Vehicle, n=18 and Lactibiane iki, n=20. (B) Data is 
representative of two independent experiments. Vehicle, n=17 and Lactibiane iki, n=17 
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