
 

 
 

 

 
Microorganisms 2024, 12, 73. https://doi.org/10.3390/microorganisms12010073 www.mdpi.com/journal/microorganisms 

Editorial 

Shaping the Future of Probiotics: Novel Methodologies,  

Applications, and Mechanisms of Action 

Alex Galanis 

Department of Molecular Biology and Genetics, Faculty of Health Sciences, Democritus University of Thrace, 

68100 Alexandroupolis, Greece; agalanis@mbg.duth.gr 

 

Probiotics are defined as live microorganisms that, when consumed in appropriate 

amounts, can promote host homeostasis, and induce health-promoting effects [1]. 

Bifidobacteria and members of the phylogenetically diverse, emended Lactobacillus genus 

are commonly classified as probiotics due to their safety profile and potential health ben-

efits. Probiotics have been historically linked with gastrointestinal health; however, accu-

mulating literature suggests that they can also exert their beneficial effects on distant tis-

sues and organs [2]. Mechanistic studies show that at the basis of their action lies their 

ability to induce immunomodulatory, immunostimulatory, antioxidant, antimicrobial 

and antibiofilm action [3]. In this Special Issue of Microorganisms, four research articles 

deal with different aspects of probiotic activity, including their antagonistic activity 

against food-borne pathogens [4], and the application of omics technologies, such as tran-

scriptomics and metabolomics, to study the metabolic and physiological properties of 

probiotic strains in different food matrices [5]. Moreover, three review articles in this Spe-

cial Issue summarize recent experimental findings in probiotic research, focusing on the 

main mechanisms of action, and critically discuss the potential beneficial effects of probi-

otics in human [6,7], as well as in animal, plant, soil, and environmental health, in the 

context of the ‘’One Health’’ approach [8]. 

In vitro and in vivo assays as well as in silico algorithms are commonly employed to 

study strain-specific properties of novel, potential probiotic isolates. The next big chal-

lenge will be to translate these findings into the clinic to achieve targeted preventative or 

therapeutic probiotic interventions with increased efficacy. Moreover, the investigation 

and elucidation of the spatiotemporal probiotic–host interactions through multi-omic 

platforms are required. The critical role of the gut microbiota in these interactions should 

also be defined. Future studies should also focus on identifying bioactive compounds in 

probiotics (postbiotics) and characterizing their mechanisms of action to further elucidate 

their biological effects. 

Acknowledgments: Thanks to all the authors and reviewers for their excellent contributions to this 

Special Issue. Additional thanks must be given to the Microorganisms Editorial Office for their pro-

fessional assistance and continuous support. 

Conflicts of Interest: The editor declares no conflict of interest. 

  

Citation: Galanis, A. Shaping the  

Future of Probiotics: Novel  

Methodologies, Applications, and  

Mechanisms of Action.  

Microorganisms 2024, 12, 73. https:// 

doi.org/10.3390/ 

microorganisms12010073 

Received: 22 December 2023 

Accepted: 28 December 2023 

Published: 29 December 2023 

 

Copyright: © 2023 by the author. 

Licensee MDPI, Basel, Switzerland. 

This article is an open access article 

distributed under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/license

s/by/4.0/). 



Microorganisms 2024, 12, 73 2 of 2 
 

 

References 

1. Hill, C.; Guarner, F.; Reid, G.; Gibson, G.R.; Merenstein, D.J.; Pot, B.; Morelli, L.; Canani, R.B.; Flint, H.J.; Salminen, S.; et al. The 

International Scientific Association for Probiotics and Prebiotics Consensus Statement on the Scope and Appropriate Use of the 

Term Probiotic. Nat. Rev. Gastroenterol. Hepatol. 2014, 11, 506–514. https://doi.org/10.1038/nrgastro.2014.66. 

2. Kiousi, D.E.; Karapetsas, A.; Karolidou, K.; Panayiotidis, M.I.; Pappa, A.; Galanis, A. Probiotics in Extraintestinal Diseases: Cur-

rent Trends and New Directions. Nutrients 2019, 11, 788. https://doi.org/10.3390/NU11040788. 

3. McFarland, L.V.; Evans, C.T.; Goldstein, E.J.C. Strain-Specificity and Disease-Specificity of Probiotic Efficacy: A Systematic Re-

view and Meta-Analysis. Front. Med. 2018, 5, 124. https://doi.org/10.3389/fmed.2018.00124. 

4. Sandoval-Mosqueda, I.L.; Llorente-Bousquets, A.; Soto, C.; Márquez, C.M.; Fadda, S.; Del Río García, J.C. Ligilactobacillus 

murinus Strains Isolated from Mice Intestinal Tract: Molecular Characterization and Antagonistic Activity against Food-Borne 

Pathogens. Microorganisms 2023, 11, 942. https://doi.org/10.3390/microorganisms11040942. 

5. O’Flaherty, S.; Cobian, N.; Barrangou, R. Impact of Pomegranate on Probiotic Growth, Viability, Transcriptome and Metabo-

lism. Microorganisms 2023, 11, 404. https://doi.org/10.3390/microorganisms11020404. 

6. Varela-Trinidad, G.U.; Domínguez-Díaz, C.; Solórzano-Castanedo, K.; Íñiguez-Gutiérrez, L.; Hernández-Flores, T.d.J.; Fafutis-

Morris, M. Probiotics: Protecting Our Health from the Gut. Microorganisms 2022, 10, 1428. https://doi.org/10.3390/microorgan-

isms10071428. 

7. Zakrzewska, Z.; Zawartka, A.; Schab, M.; Martyniak, A.; Skoczeń, S.; Tomasik, P.J.; Wędrychowicz, A. Prebiotics, Probiotics, 

and Postbiotics in the Prevention and Treatment of Anemia. Microorganisms 2022, 10, 1330. https://doi.org/10.3390/microorgan-

isms10071330. 

8. Kouhounde, S.; Adéoti, K.; Mounir, M.; Giusti, A.; Refinetti, P.; Otu, A.; Effa, E.; Ebenso, B.; Adetimirin, V.O.; Barceló, J.M.; et 

al. Applications of Probiotic-Based Multi-Components to Human, Animal and Ecosystem Health: Concepts, Methodologies, 

and Action Mechanisms. Microorganisms 2022, 10, 1700. https://doi.org/10.3390/microorganisms10091700. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(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. 


