Background
Microbiome modulation is a pillar intervention
to treat metabolic syndrome and cascade of
related pathologies such as atherosclerosis,
among others. Lactobacillus and
Bifidobacterium probiotic strains demonstrate
efficacy to reduce obesity, dyslipidemia, and
improve metabolic health. Novel prebiotic
substances composed with known probiotics
may strongly synergize health benefits to the
host. The aim of this study was to evaluate
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Materials and Methods

Two lines of mice were used in the study:
BALB/c mice (6—8 weeks, 18—24 g) and CBA

mice (11-12 months, 20-26 g);
experimental animals were fed by fat-
enriched diet 3 weeks before the
evaluation. Animals were divided into
groups to test probiotic strains and

nanoceria. All groups received probiotic
strains orally and cerium dioxide orally or
intravenously in various composition.
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A group of untreated animals was used as a

control. Cholesterol level and gut
microbiota of mice were studied.
Results

Cerium dioxide nanoparticles, probiotic
strain L. casei IMV B-7280, and composition
B. animalis VKB/B. animalis VKL applied
separately and in different combinations all
reduced at different levels free and bound
cholesterol in blood serum of mice fed by
fat-enriched diet. The combination of 0.01
M nanoceria and probiotic strain

The levels of free cholesterol in the serum of young BALB /¢ mice

L. casei IMV B-7280 resulted in the fastest
cholesterol level decrease in both young and
mature animals. Oral administration of CeO,
applied alone reduced the number of microscopic
fungi in the gut of mice and Gram-positive cocci
(staphylococci and/or streptococci). Application of
L. casei IMV B-7280 as a probiotic strain increased
most significantly the number of lactobacilli and
bifidobacteria in the gut of mice. The most
significant normalization of gut microbiota was
observed after oral administration of alternatively
either L. casei IMV B-7280 + 0.1 M CeO, or L. casei
IMV B-7280 + 0.01 M CeO,.
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Biological effects to reduce cholesterol levels might effect on develonment of favorable conditions for
probiotic strains in particular in the gut;

*The strongest effect of nanoceria was observed when introduced into the vein at a concentration of 0.01M CeO,;
intravenous administration was more effective vs oral use;

«Effects of nanoceria are size-, shape-, pH-, concentration- and other parameters-dependent;

Antibacterial activity of cerium oxide nanoparticles is strain-selective and size-dependent, depends on

local environment, altering the pH;

«Interaction between nanoparticles and bacterial pili

depends on pH;

*Nanoceria can promote growth of bacteria and cells.

reactive oxygen species and free radicals acceptor and
its efficacy for number of biomedical applications
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