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Editorial on the Research Topic
 Edible mushrooms and the gut microbiota




Edible mushrooms represent a significant and sustainable food source, notable for their capacity to be cultivated using diverse agro-industrial byproducts and waste materials, circumventing the need for arable land (1). Edible mushrooms have earned recognition as a nutritious “superfood” due to their rich profile of functional substances, including unsaturated fatty acids, bioactive polysaccharides, polyphenols, vitamins, and minerals (2). The consumption of edible mushrooms has been linked to a reduced risk of various diseases, such as obesity, diabetes, digestive ailments, cardiovascular disorders, and several types of cancer (3–7). An increasing body of evidence suggests that the health benefits of edible mushrooms are closely associated with their ability to regulate the gut microbiota (3, 8).

Based on research outcomes from both human populations and animals, particularly with the rapid advancement of multi-omics technologies, it is now well-established that the gut microbiota plays a pivotal role in a variety of physiological functions within the human body (9, 10). This includes but is not limited to, the regulation of nutrient absorption and metabolism, maintenance of energy homeostasis, and orchestration of immune system development and normal function (9, 11). Correspondingly, an imbalance in gut microbiota is intricately linked to an elevated risk of various diseases (12–14). As such, strategies aim at rectifying gut microbiota dysbiosis hold promise for treating and preventing the diseases associated with this perturbation.

The main purpose of this Research Topic is to collect papers to advance the understanding of the interaction between edible mushroom nutrients or bioactive components and the gut microbiota. A comprehension of these scientific intricacies is essential for identifying prebiotics and formulating functional foods derived from edible mushrooms, with the ultimate goal of mitigating and managing gut microbiota-associated disorders.

The bioactive polysaccharides, most notably prebiotics, derived from edible mushrooms are highly noteworthy. Zhao et al. summarized the methods involved in extracting and purifying bioactive polysaccharides from edible mushrooms, as well as the mechanisms by which these edible mushroom-derived polysaccharides (EMPs) promote health by regulating the composition of gut microbiota. The prebiotic effect of EMPs is based on the fact that the human body lacks enzymes to break down complex polysaccharides, rendering them unable to be directly utilized by the digestive tract and primarily degraded by symbiotic gut bacteria (11). Therefore, as a bacterial “fuel,” EMPs can effectively stimulate the proliferation of polysaccharide-degrading bacteria, which are beneficial in most cases (15). The microbiota-modulating function of EMPs is also evident in their ability to effectively ameliorate microbiota dysbiosis associated with diseases and to some extent, intervene in the disease progression (8). Inflammatory bowel disease (IBD) is a highly typical disease closely associated with gut microbiota dysbiosis (16). Sun et al. reported that polysaccharides derived from Grifola frondosa (Dicks.) Gray and Inonotus obliquus (Fr.) Pilat can alleviate disease symptoms by reversing gut microbiota dysbiosis in a dextran sulfate sodium (DSS)-induced colitis mouse model. In addition to IBD, existing clinical or experimental evidence also suggests that a range of diseases can benefit from the gut microbiota improvement function of EMPs, such as diabetes, liver disease, colon cancer, and Alzheimer's disease (3, 5, 17, 18).

In relation to their gut-microbiota modulating effects, edible mushrooms serve an additional role in boosting the immune system. In a pilot clinical study conducted by Nishimoto et al., three commonly consumed mushroom types in Japan, Pleurotus eryngii, Grifola frondose, and Hypsizygus marmoreus, were investigated. The study revealed a significant elevation in intestinal short-chain fatty acids (SCFAs) and IgA levels in participants after mushroom consumption. The intestinal IgA is crucial for maintaining the immune barrier of the intestine by neutralizing toxins and viruses, preventing excessive live bacterial adherence or translocation, clearing unwanted macromolecular structures at the epithelial surface, and facilitating the directed sampling of luminal antigens (19). The absence of IgA can directly lead to impaired initiation of the intestinal immune system (19, 20). Xie et al. conducted a study using a mouse model with cyclophosphamide-induced immune dysfunctions, revealing the immune enhancement activity of Ganoderma lucidum polysaccharide peptide and its association with gut microbiota-modulating characteristics. Additionally, findings from Nishimoto et al.'s research showed a significant increase in intestinal IgA levels in individuals with higher baseline SCFAs before dietary intervention. This observation implies a close correlation between an individual's baseline gut microenvironment and the outcomes of dietary intervention strategies (21). It underscores the importance of considering individual variations in the microbiota when contemplating the application of dietary intervention strategies for disease prevention or treatment.

In summary, this Research Topic provides new insights into the influence of edible mushrooms on the gut microbiota, elucidating the regulatory effect of this interaction on immune function in both human and animal models and its implications for disease prevention. Despite the considerable amount of research in this area, the extensive diversity among edible mushroom species, the intricate composition of their nutrients and bioactive compounds, and the complex nature of the gut microbiota suggest that investigations into the interactions between edible mushrooms and the gut microbiota are far from exhaustive. Furthermore, as findings from cellular or animal models may not fully mirror their impacts on the human body, it remains essential to conduct additional human intervention trials to comprehensively understand the effects of edible mushrooms and their bioactive compounds on human gut microbiota, as well as the associated health benefits stemming from these effects.


Author contributions

WL: Writing—original draft, Writing—review & editing. BG: Writing—review & editing. FY: Writing—review & editing. XW: Writing—review & editing. LL: Writing—original draft, Writing—review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Postemsky PD, Bidegain MA, Lluberas G, Lopretti MI, Bonifacino S, Ines Landache M, et al. Biorefining via solid-state fermentation of rice and sunflower by-products employing novel monosporic strains from pleurotus sapidus. Bioresour Technol. (2019) 289:121692. doi: 10.1016/j.biortech.2019.121692

 2. Muszynska B, Grzywacz-Kisielewska A, Kala K, Gdula-Argasinska J. Anti-inflammatory properties of edible mushrooms: a review. Food Chem. (2018) 243:373–81. doi: 10.1016/j.foodchem.2017.09.149

 3. Chang CJ, Lin CS, Lu CC, Martel J, Ko YF, Ojcius DM, et al. Ganoderma lucidum reduces obesity in mice by modulating the composition of the gut microbiota. Nat Commun. (2015) 6:7489. doi: 10.1038/ncomms8489

 4. Hu Q, Yuan B, Wu X, Du H, Gu M, Han Y, et al. Dietary intake of pleurotus eryngii ameliorated dextran-sodium-sulfate-induced colitis in mice. Mol Nutr Food Res. (2019) 63:e1801265. doi: 10.1002/mnfr.201801265

 5. Liu X, Luo D, Guan J, Chen J, Xu X. Mushroom polysaccharides with potential in anti-diabetes: biological mechanisms, extraction, and future perspectives: a review. Front Nutr. (2022) 9:1087826. doi: 10.3389/fnut.2022.1087826

 6. de la Guia-Galipienso F, Martinez-Ferran M, Vallecillo N, Lavie CJ, Sanchis-Gomar F, Pareja-Galeano H. Vitamin D and cardiovascular health. Clin Nutr. (2021) 40:2946–57. doi: 10.1016/j.clnu.2020.12.025

 7. Ba DM, Ssentongo P, Beelman RB, Muscat J, Gao X, Richie JP. Higher mushroom consumption is associated with lower risk of cancer: a systematic review and meta-analysis of observational studies. Adv Nutr. (2021) 12:1691–704. doi: 10.1093/advances/nmab015

 8. Ma G, Du H, Hu Q, Yang W, Pei F, Xiao H. Health benefits of edible mushroom polysaccharides and associated gut microbiota regulation. Crit Rev Food Sci Nutr. (2022) 62:6646–63. doi: 10.1080/10408398.2021.1903385

 9. Turnbaugh PJ, Ley RE, Mahowald MA, Magrini V, Mardis ER, Gordon JI. An obesity-associated gut microbiome with increased capacity for energy harvest. Nature. (2006) 444:1027–31. doi: 10.1038/nature05414

 10. Claesson MJ, Jeffery IB, Conde S, Power SE, O'Connor EM, Cusack S, et al. Gut microbiota composition correlates with diet and health in the elderly. Nature. (2012) 488:178–84. doi: 10.1038/nature11319

 11. Rooks MG, Garrett WS. Gut microbiota, metabolites and host immunity. Nat Rev Immunol. (2016) 16:341–52. doi: 10.1038/nri.2016.42

 12. Wang Q, Luo Y, Ray Chaudhuri K, Reynolds R, Tan EK, Pettersson S. The role of gut dysbiosis in parkinson's disease: mechanistic insights and therapeutic options. Brain. (2021) 144:2571–93. doi: 10.1093/brain/awab156

 13. Yang Y, Du L, Shi D, Kong C, Liu J, Liu G, et al. Dysbiosis of human gut microbiome in young-onset colorectal cancer. Nat Commun. (2021) 12:6757. doi: 10.1038/s41467-021-27112-y

 14. Aron-Wisnewsky J, Vigliotti C, Witjes J, Le P, Holleboom AG, Verheij J, et al. Gut microbiota and human nafld: disentangling microbial signatures from metabolic disorders. Nat Rev Gastroenterol Hepatol. (2020) 17:279–97. doi: 10.1038/s41575-020-0269-9

 15. Luis AS, Briggs J, Zhang X, Farnell B, Ndeh D, Labourel A, et al. Dietary pectic glycans are degraded by coordinated enzyme pathways in human colonic bacteroides. Nat Microbiol. (2018) 3:210–9. doi: 10.1038/s41564-017-0079-1

 16. Lavelle A, Sokol H. Gut microbiota-derived metabolites as key actors in inflammatory bowel disease. Nat Rev Gastroenterol Hepatol. (2020) 17:223–37. doi: 10.1038/s41575-019-0258-z

 17. Liu N, Zou S, Xie C, Meng Y, Xu X. Effect of the beta-glucan from lentinus edodes on colitis-associated colorectal cancer and gut microbiota. Carbohydr Polym. (2023) 316:121069. doi: 10.1016/j.carbpol.2023.121069

 18. Li H, Zhao H, Liu W, Feng Y, Zhang Y, Yuan F, et al. Liver and brain protective effect of sulfated polysaccharides from residue of lion's mane medicinal mushroom, hericium erinaceus (agaricomycetes), on D-galactose-induced aging mice. Int J Med Mushrooms. (2021) 23:55–65. doi: 10.1615/IntJMedMushrooms.2021038241

 19. Macpherson AJ, Yilmaz B, Limenitakis JP, Ganal-Vonarburg SC. Iga function in relation to the intestinal microbiota. Annu Rev Immunol. (2018) 36:359–81. doi: 10.1146/annurev-immunol-042617-053238

 20. Peterson DA, McNulty NP, Guruge JL, Gordon JI. Iga response to symbiotic bacteria as a mediator of gut homeostasis. Cell Host Microbe. (2007) 2:328–39. doi: 10.1016/j.chom.2007.09.013

 21. Jie Z, Yu X, Liu Y, Sun L, Chen P, Ding Q, et al. The baseline gut microbiota directs dieting-induced weight loss trajectories. Gastroenterology. (2021) 160:2029–42.e16. doi: 10.1053/j.gastro.2021.01.029







OPS/images/crossmark.jpg
(®) Check for updates





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: Edible mushrooms and the gut microbiota



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Nutrition

Editorial: Edible mushrooms and
the gut microbiota





OPS/images/logo.jpg
& frontiers | Frontiers in Nutrition





