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The intestinal microbiota is a community of microorganisms that subsists within the
gastrointestinal ecosystem. In human health, the role of the gastrointestinal microbiota is to
maintain a dynamic balance with the host. This balance plays both local and remote roles
in critical physiological processes, particularly inflammation, and the immune response [1].

Natural polysaccharides are polymeric carbohydrate macromolecules and sources of
fermentable dietary fiber. Polysaccharides are the most abundant dietary components in
the gut microbiota and are deeply involved in host health [2]. Emerging evidence shows the
involvement of polysaccharides in numerous functions in gut microbiota-host symbiosis,
such as microbial interactions with endogenous host glycans, and the key role of microbial
polysaccharides [3]. Additionally, bacterial polysaccharides act as immunomodulators, and
host-derived polysaccharides protect host cells from pathogenic microbial neighbors and
affect overall gut health through interactions with gut microbes. The growth of certain
beneficial intestinal bacteria can be promoted by polysaccharides (among other things)
during intestinal fermentation, changing the microbiota profile of the gut and altering both
local and remote host physiology, which can reduce disease development [3,4].

This special issue includes eight papers, seven of them are original publications [5-11],
and one review [12]. Overall, these works highlight mechanisms involving changes in
microbiota affected by polysaccharides as well as the evaluation of dietary polysaccharides—
health links.

For instance, using a rat model of liver transplantation in steatotic and non-steatotic
livers from donors after brain death, Mico-Carnero et al. (2021) [9] found that lipid treatment
is an effective nutritional support, better than glucose, to protect against hepatic damage in
steatotic liver transplantation from donors after brain death. The observed benefits are due
to reductions in intestinal damage and, consequently, preservation of the gut microbiota [9].

In animals, but in this instance in a mouse model of metabolic syndrome, Ejima et al.
(2021) [8] showed that seaweed dietary fiber sodium alginate suppresses the migration of
colonic inflammatory monocytes and diet-induced metabolic syndrome through the gut
microbiota [8].

In humans, studies included in this special issue cover different stages in life. In
a study conducted on Mexican children and adults, Martinez-Medina et al. (2021) [6]
examined whether microbial enterotypes modify the association between dietary fiber
intake and metabolic traits. Their results suggest that individuals harboring a Prevotella-
dominant enterotype may have a more pronounced benefit on insulin resistance markers
upon consumption of hemicellulose-rich foods [6].

Fiber intake also induced changes in a population of Spanish children who consumed
infant cereals differing in whole grain and sugar content as first weaning foods. Results
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from this study indicated a supporting effect of infant cereals with 50% whole grains and a
reduced sugar content over infant cereals manufactured with refined hydrolyzed flours on
the infant microbiota [11].

The fact that diet is a determinant of bodyweight and gut microbiota composition
was supported by the results reported by Rodriguez-Lara et al. (2022) [5]. In this study
performed in a subpopulation of young Mexican adults, the authors found changes in
several gut microbes after fiber consumption. These changes indicated that a higher
fiber intake had a positive impact on the body and mediates positive changes in gut
microbiota [5].

Another intervention study was conducted on healthy adults and mice fed with
fermented Brassica rapa L. extract. The oral administration of this vegetable could be
responsible for modulating the gut microbiota to increase fiber-degrading bacteria and
butyrate-producing bacteria [10].

Under the hypothesis that fine differences in carbohydrate linkage structure would
govern microbial community structure and function independently of variation in glycosyl
residue composition, Romero-Marcia et al. (2021) [7] fermented commercially available
soluble resistant glucans, composed of glucose linked in different structural arrangements,
in vitro with human fecal inocula. Their findings revealed that variation in linkage structure
independently of sugar composition governs compositional and functional responses of
microbiota [7].

Finally, the review included in this collection presents a summary of recent knowledge
regarding how dietary polysaccharides affect gut microbiota composition and host health.
The immunomodulatory properties of certain polysaccharides are crucial to the regulation
of immune responses during the progression of certain diseases [12]. It is believed that
polysaccharides may also have health benefits by modulating the gut microbiota, besides
stimulating the growth of certain intestinal bacteria. There has been an exponential increase
in studies pertaining to the triad gut microbiota-polysaccharides-health in recent years [12].

The present special issue could be considered a comprehensive summary of the ongo-
ing research into polysaccharides/fibers as modulators of gut microbiota. It is noteworthy
that these data highlight the crucial role played by polysaccharides in host-gut microbiota
composition and function. Thus, intestinal fiber fermentation is a highly effective tool for
modulating microbiota, its functionality, and inflammation.

Author Contributions: All authors listed have made a substantial, direct, and intellectual contribu-
tion to the work. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: Ana I. Alvarez-Mercado was awarded by the Regional Ministry of Health and
Families (Andalucia, Spain). CSyF 2021 (RPS 24665). Julio Plaza-Diaz is part of the “UGR Plan
Propio de Investigacion 2016” and the “Excellence actions: Unit of Excellence on Exercise and
Health (UCEES), University of Granada”, and Julio Plaza-Diaz is supported by a fellowship for
postdoctoral researchers at foreign universities and research centers from the “Fundacién Ramoén
Areces”, Madrid, Spain.

Conflicts of Interest: The authors declare no conflict of interest.

1. Thursby, E.; Juge, N. Introduction to the human gut microbiota. Biochem. J. 2017, 474, 1823-1836. [CrossRef] [PubMed]

2. Sun, C.Y;; Zheng, Z.L.; Chen, CW,; Lu, BW.; Liu, D. Targeting Gut Microbiota With Natural Polysaccharides: Effective
Interventions against High-Fat Diet-Induced Metabolic Diseases. Front. Microbiol. 2022, 13, 859206. [CrossRef] [PubMed]

3.  Porter, N.T.; Martens, E.C. The Critical Roles of Polysaccharides in Gut Microbial Ecology and Physiology. Annu. Rev. Microbiol.
2017, 71, 349-369. [CrossRef] [PubMed]

4. Kho, Z2.Y,; Lal, S.K. The Human Gut Microbiome—A Potential Controller of Wellness and Disease. Front. Microbiol. 2018, 9, 1835.

[CrossRef]


http://doi.org/10.1042/BCJ20160510
http://www.ncbi.nlm.nih.gov/pubmed/28512250
http://doi.org/10.3389/fmicb.2022.859206
http://www.ncbi.nlm.nih.gov/pubmed/35369480
http://doi.org/10.1146/annurev-micro-102215-095316
http://www.ncbi.nlm.nih.gov/pubmed/28657886
http://doi.org/10.3389/fmicb.2018.01835

Nutrients 2022, 14, 4285 30f3

10.

11.

12.

Rodriguez-Lara, A.; Plaza-Diaz, J.; Lopez-Uriarte, P.; Vazquez-Aguilar, A.; Reyes-Castillo, Z.; Alvarez-Mercado, A.I. Fiber
Consumption Mediates Differences in Several Gut Microbes in a Subpopulation of Young Mexican Adults. Nutrients 2022,
14,1214. [CrossRef] [PubMed]

Martinez-Medina, ].N.; Flores-Lopez, R.; Lopez-Contreras, B.E.; Villamil-Ramirez, H.; Guzman-Munoz, D.; Macias-Kauffer, L.R,;
Leon-Mimila, P.; Granados-Portillo, O.; Del-Rio-Navarro, B.E.; Gomez-Perez, EJ.; et al. Effect of Gut Microbial Enterotypes on the
Association between Habitual Dietary Fiber Intake and Insulin Resistance Markers in Mexican Children and Adults. Nutrients
2021, 13, 3892. [CrossRef] [PubMed]

Romero Marcia, A.D.; Yao, T.; Chen, M.H.; Oles, R.E.; Lindemann, S.R. Fine Carbohydrate Structure of Dietary Resistant Glucans
Governs the Structure and Function of Human Gut Microbiota. Nutrients 2021, 13, 2924. [CrossRef] [PubMed]

Ejima, R.; Akiyama, M.; Sato, H.; Tomioka, S.; Yakabe, K.; Kimizuka, T.; Seki, N.; Fujimura, Y.; Hirayama, A.; Fukuda, S.; et al.
Seaweed Dietary Fiber Sodium Alginate Suppresses the Migration of Colonic Inflammatory Monocytes and Diet-Induced
Metabolic Syndrome via the Gut Microbiota. Nutrients 2021, 13, 2812. [CrossRef] [PubMed]

Mico-Carnero, M.; Casillas-Ramirez, A.; Caballeria-Casals, A.; Rojano-Alfonso, C.; Sanchez-Gonzalez, A.; Peralta, C. Role of
Dietary Nutritional Treatment on Hepatic and Intestinal Damage in Transplantation with Steatotic and Non-Steatotic Liver Grafts
from Brain Dead Donors. Nutrients 2021, 13, 2554. [CrossRef] [PubMed]

Tanaka, S.; Yamamoto, K.; Hamajima, C.; Takahashi, F.; Endo, K.; Uyeno, Y. Dietary Supplementation with Fermented Brassica
rapa L. Stimulates Defecation Accompanying Change in Colonic Bacterial Community Structure. Nutrients 2021, 13, 1847.
[CrossRef] [PubMed]

Plaza-Diaz, J.; Bernal, M.].; Schutte, S.; Chenoll, E.; Genoves, S.; Codoner, EM.; Gil, A.; Sanchez-Siles, L.M. Effects of Whole-Grain
and Sugar Content in Infant Cereals on Gut Microbiota at Weaning: A Randomized Trial. Nutrients 2021, 13, 1496. [CrossRef]
[PubMed]

Alvarez-Mercado, A.L; Plaza-Diaz, J. Dietary Polysaccharides as Modulators of the Gut Microbiota Ecosystem. An Update on
Their Impact on Health. Nutrients 2022, 19, 4116. [CrossRef]


http://doi.org/10.3390/nu14061214
http://www.ncbi.nlm.nih.gov/pubmed/35334871
http://doi.org/10.3390/nu13113892
http://www.ncbi.nlm.nih.gov/pubmed/34836148
http://doi.org/10.3390/nu13092924
http://www.ncbi.nlm.nih.gov/pubmed/34578800
http://doi.org/10.3390/nu13082812
http://www.ncbi.nlm.nih.gov/pubmed/34444972
http://doi.org/10.3390/nu13082554
http://www.ncbi.nlm.nih.gov/pubmed/34444713
http://doi.org/10.3390/nu13061847
http://www.ncbi.nlm.nih.gov/pubmed/34071486
http://doi.org/10.3390/nu13051496
http://www.ncbi.nlm.nih.gov/pubmed/33925049
http://doi.org/10.3390/nu14194116

	References

