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Growing evidence has proven that the gut microbiota has a tremendous impact on
mammalian health. The gut microbiota and microbial metabolism could be affected by
many factors, among which dietary factors have drawn increasing interest from both the
scientific community and the public. Exploring the dietary effects on gut microbial metabolism
and intestinal inflammation is helpful for both disease prevention and overall well-being.
This Special Issue of Metabolites, entitled “Dietary Effects on Gut Microbial Metabolism and
Intestinal Inflammation in Mammals”, contains five original research articles, which cover the
dietary effects of both natural bioactive compounds, including black raspberries, berry-derived
cyanidin-3-glucoside, cysteine proteases from pineapple and papaya, and the combination of
geranylgeraniol and green tea polyphenols, and an endogenous metabolite, lithocholic acid,
which is a secondary bile acid derived from cholesterol.

Regarding the effect of black raspberries, Tu et al. observed that the consumption of
black raspberries restored and modified the microbial changes induced by arsenic exposure
(10 ppm in drinking water), including changes in the composition of the gut microbiota
and its functional metabolites in C57BL/6 mouse model [1]. Anthocyanins are abundant in
berries. In a follow-up study, the authors investigated the effects of a class of anthocyanins,
cyanidin-3-glucoside, on the composition and functions of the gut microbiota in C57BL/6
mice [2]. Supplementation of cyanidin-3-glucoside through oral gavage induced changes
in the composition of the gut microbiota and microbial metabolites. In particular, microbial
metabolites which were involved in protein digestion and absorption were significantly
altered by cyanidin-3-glucoside supplementation.

Bromelain and papain are cysteine proteases isolated from pineapple and papaya
latex, which have various applications in medicine. Kostiuchenko et al. assessed the effect
of bromelain and papain on the protein-digestive capacity, intestinal morphology and the
composition of the gut microbiota in C57BL/6 mice [3]. The gut microbial composition was
modulated by bromelain and papain supplementation. For instance, the level of beneficial
Akkermansia muciniphila was increased, while the elevation of pancreatic trypsin activity was
also observed in both bromelain-treated mice and papain treated mice. It is noteworthy that
the thickness of the ileal mucosa was only increased by bromelain treatment. Furthermore,
the authors used a human reconstructed 3D tissue model Epilntestinal (SMI-100) to study
the effects of 0.1, 1 and 10 mg/mL doses of each enzyme on tissue integrity and mucosal
permeability. The highest doses of each enzyme increased paracellular permeability, while
lower concentrations did not cause any significant change. Decreased tissue integrity was
induced by bromelain at 60 min, while no significant difference was observed at other time
points or lower concentrations. Tissue viability was not affected by any enzyme at the
highest concentration after the exposure period of 1 h.
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Shen et al. investigated the combinational effects of geranylgeraniol and green tea
polyphenols on high-fat-diet-induced muscle atrophy and the composition of the gut mi-
crobiota in male C57BL /6] mice [4]. The consumption of a combination of geranylgeraniol
and green tea polyphenols significantly reduced the body and fat mass, while increasing
the normalized skeletal muscle mass. Elevated citrate synthase activity and reduced lipid
peroxidation were observed in the soleus muscle of the mice fed with a combinational diet of
geranylgeraniol and green tea polyphenols. Alpha diversity was not significantly altered by
the supplementation, while beta diversity was significantly different between different groups.
The relative abundance of A. muciniphila and Subdoligranulum variabile was increased, while
the abundance of Sporobacter termitidis was decreased by the combinational supplementation.

Lastly, a study on the effect of an endogenous metabolite, lithocholic acid, was included
in this Special Issue. Li et al. investigated the effects of a secondary bile acid, lithocholic
acid, on deoxynivalenol-induced lethal cholesterol metabolic abnormality in intestinal
epithelial cells (IPI-21) [5]. Deoxynivalenol is one of the most widespread mycotoxins. The
authors found that lithocholic acid pretreatment alleviated the reduction in cell number
induced by deoxynivalenol exposure. Mechanically, through the reduction in cleaved cas-
pase 3 and cleaved PARP-1 expression, lithocholic acid restored the cell apoptosis induced
by deoxynivalenol. Furthermore, lithocholic acid co-treatment significantly reduced the
cellular level of cholesterol and bile acid contents as elevated by deoxynivalenol exposure.
Transcriptomics analysis revealed that lithocholic acid inhibited the expression of key
genes involved in the cholesterol biosynthesis and bile acid transformation in cells exposed
to deoxynivalenol, suggesting that lithocholic acid ameliorated deoxynivalenol-induced
apoptosis through maintaining the homeostasis of cholesterol metabolism in IPI-21 cells.

The present Special Issue of Metabolites summarizes the current progress on the dietary ef-
fects of natural bioactive compounds and endogenous metabolites on gut microbial metabolism
and intestinal inflammation in mammals. These studies provide evidence for the development
of dietary interventions or therapeutic approaches for disease prevention or treatment. More
research is needed to explore the causal role that the gut microbiota plays during the dietary
intervention with a sex-balanced study design to advance the scientific knowledge in this area.

Author Contributions: Writing—original draft preparation, B.G.; writing—review and editing, H.L.
All authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by the National Natural Science Foundation of China (grant
NO. 42107459), Key Technology R&D Program of Jiangsu Province (BE2022788), Science and Technol-
ogy Innovation Project for Returned Overseas Individuals of Nanjing City (R2022LZ06) and startup
funding of Nanjing University of Information Science and Technology.

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

References

1. Tu, P; Tang, Q.; Mo, Z.; Niu, H.; Hu, Y,; Wu, L.; Chen, Z.; Wang, X.; Gao, B. Dietary Administration of Black Raspberries and
Arsenic Exposure: Changes in the Gut Microbiota and Its Functional Metabolites. Metabolites 2023, 13, 207. [CrossRef] [PubMed]

2. Tu, P; Zheng, X.; Niu, H.; Chen, Z.; Wang, X.; Wu, L.; Tang, Q. Characterizing the Gut Microbial Metabolic Profile of Mice with
the Administration of Berry-Derived Cyanidin-3-Glucoside. Metabolites 2023, 13, 818. [CrossRef] [PubMed]

3. Kostiuchenko, O.; Kravchenko, N.; Markus, J.; Burleigh, S.; Fedkiv, O.; Cao, L.; Letasiova, S.; Skibo, G.; Fak Hallenius, F;
Prykhodko, O. Effects of Proteases from Pineapple and Papaya on Protein Digestive Capacity and Gut Microbiota in Healthy
C57BL/6 Mice and Dose-Manner Response on Mucosal Permeability in Human Reconstructed Intestinal 3D Tissue Model.
Metabolites 2022, 12, 1027. [CrossRef] [PubMed]

4. Shen, C.-L.; Elmassry, M.M.; Grue, K.; Joiner, H.E.; Jacobo, A.U.; Hamood, A.; Chung, E. Geranylgeraniol and Green Tea
Polyphenols Mitigate Negative Effects of a High-Fat Diet on Skeletal Muscle and the Gut Microbiome in Male C57BL/6] Mice.
Metabolites 2022, 12, 913. [CrossRef] [PubMed]

5. LiY,;Gu,F; Gu, H; Hu, P; Liu, H-X,; Cai, D. Lithocholic Acid Alleviates Deoxynivalenol-Induced Lethal Cholesterol Metabolic

Abnormalities in IPI-2I Cells. Metabolites 2022, 12, 659. [CrossRef] [PubMed]

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.


https://doi.org/10.3390/metabo13020207
https://www.ncbi.nlm.nih.gov/pubmed/36837826
https://doi.org/10.3390/metabo13070818
https://www.ncbi.nlm.nih.gov/pubmed/37512525
https://doi.org/10.3390/metabo12111027
https://www.ncbi.nlm.nih.gov/pubmed/36355110
https://doi.org/10.3390/metabo12100913
https://www.ncbi.nlm.nih.gov/pubmed/36295815
https://doi.org/10.3390/metabo12070659
https://www.ncbi.nlm.nih.gov/pubmed/35888783

	References

