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Abstract: Introduction: In the last few years, several studies have described the beneficial effects of
the supplementation of diets with certain probiotic strains and different obesity-related disturbances,
including metabolic syndrome. New research lines aim to characterize and understand the strain-
specific mechanisms of action and their effects on the host’s health. The use of animal models
is necessary to understand how probiotics interact with the gut microbiota and exert beneficial
activities, which would allow us gain insight into potential new strategies against obesity-related
diseases. Objective: we aim to characterize the effects of a novel probiotic strain of Latilactobacillus
sakei (L. sakei) in two different animal models with adiposity excess. Methods: Caenorhabditis elegans
was used as a starting in vivo model to analyse how the probiotics affect fat accumulation, oxidative
stress, senescence, and lifespan when exposed to high-glucose conditions. Then, the effects of
L. sakei oral administration (10° CFU/ day) were evaluated in diet-induced obese (DIO) Wistar
rats, and biochemical, transcriptomic, metagenomics, and metabolomics analyses were performed.
Results: Supplementation with L. sakei in C. elegans counteracted the deleterious effects of glucose
by reducing fat accumulation, enhancing the oxidative stress response, and extending lifespan by
directly regulating the carbohydrate- and lipid metabolism-related genes acox-1, maoc-1, and daf-
16. Following the same trend, DIO rats supplemented with L. sakei showed lower proportions of
mesenteric and subcutaneous fat, improved glucose tolerance, and an ameliorated inflammatory
marker profile, partly by regulating the expression levels of key metabolic genes like adiponectin,
leptin, and Acox1. The oral administration of L. sakei modulated faecal microbiota composition and
induced the production of novel plasma metabolites. Conclusions: our results unveil new strain-
specific mechanisms of action through which L. sakei exerts health-promoting effects in C. elegans and
DIO adiposity models, as well as further describe how these probiotics could potentially be useful for
the prevention and treatment of metabolic syndrome-related diseases.

Keywords: microbiota; probiotics; obesity; lactic acid bacteria; inflammation; adiposity; insulin;
metabolomics

Proceedings 2023, 91, 43. https:/ /doi.org/10.3390/ proceedings2023091043

https:/ /www.mdpi.com/journal /proceedings


https://doi.org/10.3390/proceedings2023091043
https://doi.org/10.3390/proceedings2023091043
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com
https://orcid.org/0000-0002-1282-0079
https://orcid.org/0000-0002-3228-9916
https://doi.org/10.3390/proceedings2023091043
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com/article/10.3390/proceedings2023091043?type=check_update&version=1

Proceedings 2023, 91, 43 20f2

Author Contributions: Conceptualization, F1.M. and P.A.; methodology, L.G., AR.-H. and M.L.-Y,;
validation, ELM., P.A. and R.V;; formal analysis, P.A.; investigation, 1.G., M.L.-Y. and L.V.,; resources,
EILM,; data curation, I.G.; writing—original draft preparation, I.G.; writing—review and editing, P.A.;
visualization, E1.M.; supervision, E1.M., PA. and R.V,; project administration, E1.M.; funding acquisi-
tion, ELM. and P.A. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Gobierno de Navarra grant numbers 0011-1383-2022-000015
[PARABIOTICS] and 0011-1383-2020-000010 [PREDISMET], MICINN (Gobierno de Espaiia; POSTBI-
OTICS project, PID2022-1417660B-100), and CIBEROBN (grant number CB12/03/30002). The APC
was funded by MICINN.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Ethics Committee of the University of Navarra
(protocol code CEEA /008-20 and date of approval 17 March 2020).

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy reasons.

Conflicts of Interest: The authors declare no conflict of interest.
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.



