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Editorial on the Research Topic

The Interplay Between Food and Intestinal Microbiota: How They
Impact on the Well-Being Status of the Host

The Research Topic aimed to present a novel approach and findings explaining
the role of different food components in shaping the gut microbiota composition and
intestinal homeostasis, to understand the relationship between microbial metabolites
with immunity and epithelial integrity.

The study of gut microbial modifications in association with changes of diet
administration has made it possible to identify a deep relationship between these two
factors and the wellbeing status of the host.

Effect of natural compounds on immunity and
microbiota composition

The intestinal tract of a healthy body is home to a large variety and number of
microorganisms that will affect every aspect of the host’s life, and it can be affected
by several factors. Indeed, the role of naturally derived compounds in regulating the
intestinal microbiota composition as well as their effect on the homeostasis, chronic
inflammatory conditions, and the immune response has recently been investigated.

Among the natural compounds, polysaccharides have been found to be an important
factor affecting intestinal microbiota. In the intestinal tract of living organisms,
polysaccharides have many important functions, such as maintaining normal intestinal
microbiota structure, as well as improving cognitive function in the brain via the brain-
gut axis by virtue of the intestinal microbiota. Also, polysaccharides may play a significant
role in the treatment of the pathogenesis of depression (Wang X. et al.).
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The study of Geng et al. shows the effect of dietary
modified Bazhen powder (MBP), a traditional Chinese herbal
prescription, on immunity and reproductive performance in
sows. They administered MBP to pure-bred Yorkshire sows,
during gestation and lactation. The MBP supplementation
promotes  immunoglobulin  synthesis and improved
gastrointestinal function, by increasing the serum level of
gastrin and motilin, important for nutrient digestion and
absorption (Walsh, 1990; Al-Missri and Jialal, 2021). MBP
supplementation affects the metabolic and microbial content
of milk, and increases its a-diversity. Albiflorin and ursolic
acid, with immunoregulatory and anti-inflammatory activities
(Fei et al,, 2016; Wang et al,, 2018), were higher in the MBP
group. This study demonstrated that MPB should be considered
a potential nutritional supplementation during gestation and
lactation for perinatal mothers.

The cardiovascular protective effect of the natural
compound Berberine (BBR), a plant alkaloid extracted
from Berberis vulgaris and Coptis chinensis, was investigated by
Wang Z. et al. Angiotensin II-induced hypertensive mice were
treated with BBR or choline. BBR decreased blood pressure and
improved vascular function of the abdominal aorta in Ang II-
induced hypertensive mice. The gut microbiota of mice was also
affected by BBR. TMAO (trimethylamine-N-oxide), a bioactive
metabolite produced by gut microbiota, has been previously
associated with cardiovascular diseases and hypertension risk
(Ge et al,, 2020). A reduction of plasma TMAO was recorded in
the BBR treated group. TMAO was able to promote apoptosis
and oxidative stress in vitro. This study demonstrated that BBR
exerts its protective role in hypertension via modulation of gut

microbial composition and inhibition of TMAO synthesis.

Anti-inflammatory properties of
bacterial metabolites

Limosilactobacillus ~ fermentum (previously known as
Lactobacillus fermentum) is a probiotic bacterium producing
antioxidants and short-chain fatty acids, with a direct effect
on regulating the intestinal homeostasis and immune response
(Peran et al., 2006; Sun et al., 2017; Jang et al., 2019). Su
et al. explored the in vitro and in vivo anti-inflammatory
activity of metabolites of Lactobacillus fermentum F-B9-1
(MLF), isolated from the soil. MLF treatment on Caco-2
cells reduced the level of pro-inflammatory cytokines in
the cellular supernatant and improved the tight junction
integrity. In a mouse model of DSS-induced colitis, MLF
administration confirmed the effects on pro-inflammatory
cytokines and tight junction shown in vitro. The clinical
symptoms of colitis were also reduced in the MLF group,
as well as the gut microbiota dysbiosis. This study paves the
way for using MLF as a potential probiotic supplement in
colitis-affected patients.
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The role of gut mycobiome in host
metabolic homeostasis

Several studies in the last decades have demonstrated
the role of gut microbiota in health and disease, and its
contribution to the maintenance of homeostasis in metabolic
disorders such as obesity and type 2 diabetes (Crusell et al,
2018; Wu et al, 2021; Bielka et al., 2022). However, the
contribution of gut mycobiome has been less investigated. Wu
et al. characterized the gut mycobiome profile in gestational
diabetes mellitus (GDM) and healthy subjects in the second
trimester of pregnancy, demonstrating a reduction of B-
diversity in the GDM group. Specific fungal taxa were more
abundant in the GDM group, demonstrating an association with
abnormal blood glucose metabolism. GDM patients received
diet intervention for 2 weeks which resulted in an increase of the
probiotic genus Ganoderma, with anti-inflammatory properties
previously demonstrated in mice (Lee et al., 2020; Shao et al.,
2022; Wen et al,, 2022). This study points out the role of
gut mycobiome in metabolic disorders and provides a new
alternative strategy for GDM patient’s management, through a
short-term diet intervention.

Metabolomics approach to celiac
disease

Celiac disease (CD) is an inflammatory and immune-
mediated enteropathic disorder that primarily involves the small
intestine of genetically predisposed individuals (Lebwohl et al.,
2018; Catassi et al., 2022). CD is triggered by the ingestion of
gluten found in wheat, rye and barley, which maintains small
intestinal mucosal injury (Kagnoff, 2005; Fasano and Catassi,
2012; Elli et al., 2019). Thus, a gluten-free diet (GFD) seems to
be an effective way of CD treatment and enables the majority
of patients to achieve clinical and histological remission. It has
been reported that intestinal dysbiosis might be involved in
the CD pathogenesis; indeed, the impact of a GFD on the gut
microbiome composition on CD patients has been described
(Kaliciak et al., 2022).

Based on these considerations, Vacca et al. summarized
in a critical narrative review the main metabolomic variations
related to the interplay between host, gut microbiota and
diet, suggesting the chance to exploit specific metabolites as
biomarkers for a non-invasive diagnosis of CD. However,
the authors reported that it is not possible to provide
an unambiguous statement on a CD-related metabolomics
footprint due to the great heterogeneity of the study designs,
the methodological approaches applied and the limited number
of research articles. Although there is a growing interest in
exploring the triggers of CD through meta-omic approaches, the
prospect of having a diagnosis of CD by applying a non-invasive
metabolomics investigation is still a long way off considering the

frontiersin.org


https://doi.org/10.3389/fmicb.2022.980243
https://doi.org/10.3389/fmicb.2021.758224
https://doi.org/10.3389/fmicb.2022.814855
https://doi.org/10.3389/fmicb.2022.865925
https://doi.org/10.3389/fmicb.2022.892859
https://doi.org/10.3389/fmicb.2022.859467
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org

Liso et al.

multiple forms of expression of gluten-related disorders (Vacca
et al.).

Author contributions

All authors listed have made a substantial, direct,

and intellectual contribution to the work and approved it

for publication.

Acknowledgments

The editors are thankful to the authors who submitted their
article to support this Research Topic.

References

Al-Missri, M. Z., and Jialal, I. (2021). “Physiology, motilin,” in StatPearls
(Treasure Island, FL: StatPearls Publishing LLC).

Bielka, W., Przezak, A., and Pawlik, A. (2022). The role of the gut microbiota in
the pathogenesis of diabetes. Int. J. Mol. Sci. 23, 480. doi: 10.3390/ijms2301048

Catassi, C., Verdu, E. F., Bai, J. C., and Lionetti, E. (2022). Coeliac disease. Lancet
399, 2413-2426. doi: 10.1016/S0140-6736(22)00794-2

Crusell, M. K. W., Hansen, T. H., Nielsen, T., Allin, K. H., Ruhlemann, M.
C., Damm, P, et al. (2018). Gestational diabetes is associated with change in
the gut microbiota composition in third trimester of pregnancy and postpartum.
Microbiome 6, 89. doi: 10.1186/s40168-018-0472-x

Elli, L., Ferretti, F., Orlando, S., Vecchi, M., Monguzzi, E., Roncoroni, L., et al.
(2019). Management of celiac disease in daily clinical practice. Eur. J. Intern. Med.
61, 15-24. doi: 10.1016/j.¢jim.2018.11.012

Fasano, A., and Catassi, C. (2012). Celiac disease. N. Engl. J. Med. 367,
2419-2426. doi: 10.1056/NEJMcp1113994

Fei, F., Yang, H., Peng, Y., Wang, P, Wang, S., Zhao, Y., et al. (2016).
Sensitive analysis and pharmacokinetic study of the isomers paeoniflorin and
albiflorin after oral administration of Total Glucosides Of White Paeony Capsule
in rats. J. Chromatogr. B Analyt. Technol. Biomed. Life Sci. 1022, 30-37.
doi: 10.1016/j.jchromb.2016.04.005

Ge, X., Zheng, L., Zhuang, R, Yu, P, Xu, Z, Liu, G, et al. (2020).
The gut microbial metabolite trimethylamine N-oxide and hypertension risk:

a systematic review and dose-response meta-analysis. Adv. Nutr. 11, 66-76.
doi: 10.1093/advances/nmz064

Jang, Y. J., Kim, W. K., Han, D. H,, Lee, K,, and Ko, G. (2019). Lactobacillus
fermentum species ameliorate dextran sulfate sodium-induced colitis by regulating
the immune response and altering gut microbiota. Gut Microbes 10, 696-711.
doi: 10.1080/19490976.2019.1589281

Kagnoff, M. K. (2005). Overview and pathogenesis of celiac disease.
Gastroenterology 128, S10-S18. doi: 10.1053/j.gastro.2005.02.008

Kaliciak, I, Drogowski, K., Garczyk, A., Kope¢ S., Horwat, P., Bogdanski, P., et al.
(2022). Influence of gluten-free diet on gut microbiota composition in patients

Frontiers in Microbiology

03

10.3389/fmicb.2022.980243

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.

with coeliac disease: a systematic review. Nutrients 14, 2083. doi: 10.3390/nu1410
2083

Lebwohl, B., Sander, D. S., and Green, P. H. R. (2018). Coeliac disease. Lancet
391, 70-81. doi: 10.1016/S0140-6736(17)31796-8

Lee, H. A, Cho, J. H,, Afinanisa, Q.,, An, G. H., Han, J. G., Kang, H. ],
et al. (2020). Ganoderma lucidum extract reduces insulin resistance by enhancing
AMPK activation in high-fat diet-induced obese mice. Nutrients 12, 3338.
doi: 10.3390/nul2113338

Peran, L., Camuesco, D., Comalada, M., Nieto, A., Concha, A., Adrio, J. L.,
et al. (2006). Lactobacillus fermentum, a probiotic capable to release glutathione,
prevents colonic inflammation in the TNBS model of rat colitis. Int. J. Color. Dis.
21, 737-746. doi: 10.1007/s00384-005-0773-y

Shao, W., Xiao, C.,, Yong, T., Zhang, Y., Hu, H, Xie, T., et al. (2022). A
polysaccharide isolated from Ganoderma lucidum ameliorates hyperglycemia
through modulating gut microbiota in type 2 diabetic mice. Int. J. Biol. Macromol.
197, 23-38. doi: 10.1016/j.ijbiomac.2021.12.034

Sun, M., Wu, W,, Liu, Z., and Cong, Y. (2017). Microbiota metabolite short
chain fatty acids, GPCR, and inflammatory bowel diseases. J. Gastroenterol. 52, 1-8.
doi: 10.1007/s00535-016-1242-9

Walsh, J. H. (1990). Role of gastrin as a trophic hormone. Digestion 47(Suppl. 1),
11-16. Discussion 49-52. doi: 10.1159/000200509

Wang, X. T., Gong, Y., Zhou, B, Yang, J. J, Cheng, Y., Zhao, J. G,
et al. (2018). Ursolic acid ameliorates oxidative stress, inflammation and
fibrosis in diabetic cardiomyopathy rats. Biomed. Pharmacother. 97, 1461-1467.
doi: 10.1016/j. biopha.2017.11.032

Wen, L., Sheng, Z, Wang, J, Jiang, Y., and Yang, B. (2022).
Structure of water-soluble polysaccharides in spore of Ganoderma
Iucidum and their anti-inflammatory activity. Food Chem. 373, 131374.
doi: 10.1016/j.foodchem.2021.131374

Wu, N, Zhou, J., Mo, H., Mu, Q., Su, H., Li, M, et al. (2021). The gut microbial
signature of gestational diabetes mellitus and the association with diet intervention.
Front. Cell Infect. Microbiol. 11, 800865. doi: 10.3389/fcimb.2021.800865

frontiersin.org


https://doi.org/10.3389/fmicb.2022.980243
https://doi.org/10.3389/fmicb.2022.859467
https://doi.org/10.3390/ijms2301048
https://doi.org/10.1016/S0140-6736(22)00794-2
https://doi.org/10.1186/s40168-018-0472-x
https://doi.org/10.1016/j.ejim.2018.11.012
https://doi.org/10.1056/NEJMcp1113994
https://doi.org/10.1016/j.jchromb.2016.04.005
https://doi.org/10.1093/advances/nmz064
https://doi.org/10.1080/19490976.2019.1589281
https://doi.org/10.1053/j.gastro.2005.02.008
https://doi.org/10.3390/nu14102083
https://doi.org/10.1016/S0140-6736(17)31796-8
https://doi.org/10.3390/nu12113338
https://doi.org/10.1007/s00384-005-0773-y
https://doi.org/10.1016/j.ijbiomac.2021.12.034
https://doi.org/10.1007/s00535-016-1242-9
https://doi.org/10.1159/000200509
https://doi.org/10.1016/j.~biopha.2017.11.032
https://doi.org/10.1016/j.foodchem.2021.131374
https://doi.org/10.3389/fcimb.2021.800865
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org

	Editorial: The interplay between food and intestinal microbiota: How they impact on the well-being status of the host
	Effect of natural compounds on immunity and microbiota composition
	Anti-inflammatory properties of bacterial metabolites
	The role of gut mycobiome in host metabolic homeostasis
	Metabolomics approach to celiac disease
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


