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Editorial on the Research Topic 


Dysbiosis, obesity, and inflammation: interrelated phenomena causes or effects of metabolic syndrome?





Introduction

The gut microbiome, a diverse community of microorganisms in the gastrointestinal tract, plays a crucial role in metabolism and is associated with various metabolic disorders. Extensive evidence suggests that the composition of the gut microbiome is associated with various metabolic disorders (1, 2). However, there is no consensus on the causal link between gut microbiome and type 2 diabetes mellitus (T2DM), and the specific taxonomic groups responsible for T2DM remain unclear. Dysbiosis, referring to an imbalance or disruption in the gut microbiota composition, leads to increased levels of lipopolysaccharide (LPS), a bacterial toxin, in the body (3). LPS is a potent endotoxin present in the outer membrane of Gram-negative bacteria. It is a key player in inducing inflammation by activating the toll-like receptor 4 (TLR4) pathway, leading to the release of pro-inflammatory cytokines and chemokines that initiate and propagate the inflammatory response (4). Recent studies have highlighted the critical role of LPS-induced inflammation in various diseases, including sepsis, inflammatory bowel disease, and chronic inflammatory conditions (5).





Summary of articles published

In this Research Topic, we focused on the interactions between dysbiosis, obesity, inflammation, and metabolic parameters. The most common microvascular complication caused by inflammatory stress associated with metabolic disorders like diabetes mellitus is diabetic retinopathy (DR). Recent studies suggest that the gut microbiota is crucial to the development of DR and is implicated in its pathophysiological processes (6, 7). On the one hand, several studies have shown how the gut bacteria contribute to retinal neurodegeneration (8) while on the other hand, some studies show that altered gut flora in these patients may contribute to or aggravate DR (9). A review published under this study topic by Zhang and Mo tries to emphasize the significant connection between DR and gut microbiota and the importance of gut dysbiosis in the emergence and progression of DR. Furthermore, it explores the concept of the gut-retina axis and the conditions of the gut-retina axis crosstalk, along with the process involved in modulating DR by the intestinal microbiota.

Metabolic disorders like obesity are associated with risks of developing gastrointestinal (GI) disease (10). High fat diet-induced obesity in mice promotes dysbiosis, causing a shift towards bacteria-derived metabolites which contributes to the onset and progression of GI disorders (11). Moreover, there are two categories of obesity: metabolically healthy and metabolically unhealthy. In contrast to metabolically healthy counterparts, obese individuals who are metabolically unhealthy display hallmark symptoms of the metabolic syndrome (e.g., hypertension, dyslipidemia, hyperglycemia, abdominal obesity) (12). Obesity is often also accompanied by gastroesophageal reflux disease (GERD) (13). Due to their widespread availability, proton-pump inhibitors (PPIs) are most frequently used to treat heartburn and other related symptoms associated with GERD (14). A review article published in this Research Topic by Burmeister et al. discuss how a poor diet, along with both short-term and long-term PPI usage, negatively impacts the GI microbiota to cause dysbiosis. Furthermore, this article also covers the advantage of taking probiotics to mitigate PPI-induced dysbiosis and metabolically unhealthy obesity (MUO).

High plasma triglyceride levels and chronic inflammation are important factors in metabolic-associated fatty liver disease (15, 16). Elevated triglyceride levels contribute to the accumulation of fat in the liver, while chronic inflammation exacerbates liver damage and promotes the transformation of fatty liver to more severe stages of the disease (17). Moreno-Vedia et al. in a study published under this topic used nuclear magnetic resonance (1H-NMR) to examine triglyceride-rich lipoprotein (TLR) and glycoprotein profiles in 280 patients with metabolic disease. TRL concentrations were associated with glycoproteins and liver function. Follow-up revealed new cases of fatty liver associated with baseline TRL particle numbers and glycoprotein levels. Higher TRL levels were observed in patients with hepatic steatosis, and baseline TRL particles and glycoproteins were associated with the development of metabolic-associated fatty liver disease (MAFLD). The findings suggest that TLR measurements could serve as predictive biomarkers for hepatic disease.

An article by Wang et al., published under this Research Topic, reviewed the effects of oral glucose-lowering drugs on gut microbiota and microbial metabolites. Increasing evidence suggests that oral glucose-lowering drugs modulate the gut microbiome and alter GI metabolites. Antidiabetic medication such as metformin and sulfonylurea modify the intestinal flora in T2DM in clinical research and experimental animal studies (18–20). This review also highlights the future perspective of these drugs, such as combination therapies including pre- and pro-biotics intervention in T2DM. Another study under this Research Topic explored the associations between gut microbiota and glucose metabolism in a cohort of African and Chinese healthy individuals (Nizigiyimana et al.). Microbiota diversity, richness, and composition were higher in the African group and lower in the Chinese group. The phylum Bacteroidetes was significantly more abundant in the Chinese group. In contrast, the phylum Verrucomicrobia was significantly more prevalent in the African group. Gut microbiota also correlated with parameters of glucose metabolism. The data suggest that there is an interaction between gut microbiota, and glucometabolic pathways.

Probiotic administration significantly reduces faecal and plasma concentrations of LPS in patients by reducing LPS producing bacteria and related synthesis pathways (21). Probiotics, such as Lactobacillus and Bifidobacterium, protect the gut barrier by enhancing the expression of tight junction proteins and reducing inflammation (22, 23). This concept was utilized in a randomized clinical trial by Lin et al., published under this topic, where probiotics were administered to assess their effects on alleviating postoperative complications from thyroid hormone withdrawal (THW) in thyroid cancer patients. Probiotics showed promising results in reducing complications, including lack of energy, constipation, weight gain, and dry mouth, and improving lipid indicators. They also restored gut and oral microbial diversity by increasing beneficial bacteria and reducing harmful ones. This study thus highlighted the potential of probiotics in managing THW-related complications through microbiota modulation.

Palmitoylethanolamide (PEA) is an endogenous lipid mediator that exerts anti-inflammatory effects by targeting various pathways involved in inflammation. It interacts with peroxisome proliferator-activated receptors (PPARs), leading to the downregulation of pro-inflammatory genes and the upregulation of anti-inflammatory genes (24). Additionally, PEA can inhibit immune cell recruitment promoting the synthesis of serotonin and other anti-inflammatory compounds, which collectively contribute to its anti-inflammatory properties (25). In this study topic, an article published by Pirozzi et al. also showed that PEA reduced intestinal immune cell recruitment, inflammatory response triggered by high fat diet, and corticotropin releasing hormone levels. It suggested that PEA also altered tryptophan metabolism and promotes serotonin synthesis through increased butyrate-producing bacteria, such as Bifidobacterium, Oscillospiraceae and Turicibacter sanguinis.

Bilirubin, a byproduct of heme metabolism, has various metabolic advantages (26–28). The link between bilirubin and metabolically healthy obesity (MHO), however, is not frequently documented. The article published here by Fu et al. elucidates the associations between serum bilirubin levels and metabolic parameters in different obesity phenotypes. For this, amongst 1,042 participants, 541 were obese patients and 501 were healthy control subjects. The obese patients were further divided into MHO group and metabolically unhealthy obesity (MUHO) group according to the levels of fasting plasma glucose (FBG), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C) and blood pressure (BP). It was observed that compared with MUHO group, MHO group had favorable BP, glucose and lipid profiles, apart from increased total bilirubin (TBil) and direct bilirubin (DBil) levels, and decreased hsCRP and HOMA-IR levels. Multivariate regression analysis shows that HOMA-IR is independently correlated with TBil and DBil levels.





Conclusion

This editorial focuses on findings published in the Research Topic “Dysbiosis, Obesity, and Inflammation: Interrelated Phenomena Causes or Effects of Metabolic Syndrome?”. Recent evidence supports the significant role of gut microbiota in diabetic retinopathy and other metabolic complications. Additionally, it discusses the therapeutic potential of probiotics and endogenous lipid mediator, palmitoylethanolamide, in reducing inflammation and managing metabolic diseases. Moreover, it explores the associations between elevated triglyceride levels, chronic inflammation, and metabolic-associated fatty liver disease. Overall, this Research Topic provides valuable insights into the gut microbiota’s impact on metabolic health and potential interventions for metabolic disorders.





Author contributions

KW: Conceptualization, Writing – original draft, Writing – review & editing. SR: Writing – original draft, Writing – review & editing. HD: 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.




Acknowledgments

The authors acknowledge “Chair for Biomarkers of Chronic Diseases” for assistance.





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.





References

1. Zhang, L, Liu, Y, Sun, Y, and Zhang, X. Combined physical exercise and diet: regulation of gut microbiota to prevent and treat of metabolic disease: A review. Nutrients (2022) 14:4774. doi: 10.3390/nu14224774

2. Patterson, E, Ryan, PM, Cryan, JF, Dinan, TG, Ross, RP, Fitzgerald, GF, et al. Gut microbiota, obesity and diabetes. Postgrad Med J (2016) 92:286–300. doi: 10.1136/postgradmedj-2015-133285

3. Anto, L, and Blesso, CN. Interplay between diet, the gut microbiome, and atherosclerosis: Role of dysbiosis and microbial metabolites on inflammation and disordered lipid metabolism. J Nutr Biochem (2022) 105:108991. doi: 10.1016/j.jnutbio.2022.108991

4. Mohammad, S, and Thiemermann, C. Role of metabolic endotoxemia in systemic inflammation and potential interventions. Front Immunol  (2021) 11:594150. doi: 10.3389/fimmu.2020.594150

5. Moseley, CE, Webster, RG, and Aldridge, JR. Peroxisome proliferator-activated receptor and lipopolysaccharide signaling in sepsis-induced inflammation and injury. Am J Respir Cell Mol Biol (2021) 64:577–88. doi: 10.1111/j.1750-2659.2010.00155.x

6. Rowan, S, and Taylor, A. The role of microbiota in retinal disease. Adv Exp Med Biol (2018) 1074:429–35. doi: 10.1007/978-3-319-75402-4_53

7. Liu, K, Zou, J, Fan, H, Hu, H, and You, Z. Causal effects of gut microbiota on diabetic retinopathy: A Mendelian randomization study. Front Immunol (2022) 13:930318. doi: 10.3389/fimmu.2022.930318

8. Dong, L, Zhang, Z, Liu, X, Wang, Q, Hong, Y, Li, X, et al. RNA sequencing reveals BMP4 as a basis for the dual-target treatment of diabetic retinopathy. J Mol Med (Berl) (2021) 99:225–40. doi: 10.1007/s00109-020-01995-8

9. Das, T, Jayasudha, R, Chakravarthy, S, Prashanthi, GS, Bhargava, A, Tyagi, M, et al. Alterations in the gut bacterial microbiome in people with type 2 diabetes mellitus and diabetic retinopathy. Sci Rep (2021) 11:2738. doi: 10.1038/s41598-021-82538-0

10. Emerenziani, S, Guarino, MPL, Trillo Asensio, LM, Altomare, A, Ribolsi, M, Balestrieri, P, et al. Role of overweight and obesity in gastrointestinal disease. Nutrients (2019) 12:111. doi: 10.3390/nu12010111

11. Sharon, G, Sampson, TR, Geschwind, DH, and Mazmanian, SK. The central nervous system and the gut microbiome. Cell (2016) 167:915–32. doi: 10.1016/j.cell.2016.10.027

12. Iacobini, C, Pugliese, G, Blasetti Fantauzzi, C, Federici, M, and Menini, S. Metabolically healthy versus metabolically unhealthy obesity. Metabolism (2019) 92:51–60. doi: 10.1016/j.metabol.2018.11.009

13. El-Serag, HB, Graham, DY, Satia, JA, and Rabeneck, L. Obesity is an independent risk factor for GERD symptoms and erosive esophagitis. Am J Gastroenterol (2005) 100:1243–50. doi: 10.1111/j.1572-0241.2005.41703.x

14. Jacobson, BC, Somers, SC, Fuchs, CS, Kelly, CP, and Camargo, CA Jr. Body-mass index and symptoms of gastroesophageal reflux in women. N Engl J Med (2006) 354:2340–8. doi: 10.1056/NEJMoa054391

15. Heeren, J, and Scheja, L. Metabolic-associated fatty liver disease and lipoprotein metabolism. Mol Metab (2021) 50:101238. doi: 10.1016/j.molmet.2021.101238

16. Tilg, H, and Effenberger, M. From NAFLD to MAFLD: when pathophysiology succeeds. Nat Rev Gastroenterol Hepatol (2020) 17:387–8. doi: 10.1038/s41575-020-0316-6

17. Peiseler, M, Schwabe, R, Hampe, J, Kubes, P, Heikenwaelder, M, and Tacke, F. Immune mechanisms linking metabolic injury to inflammation and fibrosis in fatty liver disease–novel insights into cellular communication circuits. J Hepatol (2022) 77(4):1136–60. doi: 10.1016/j

18. Sun, L, Xie, C, Wang, G, Wu, Y, Wu, Q, Wang, X, et al. Gut microbiota and intestinal FXR mediate the clinical benefits of metformin. Nat Med (2018) 24:1919–29. doi: 10.1038/s41591-018-0222-4

19. Wu, H, Esteve, E, Tremaroli, V, Khan, MT, Caesar, R, Manneras-Holm, L, et al. Metformin alters the gut microbiome of individuals with treatment-naive type 2 diabetes, contributing to the therapeutic effects of the drug. Nat Med (2017) 23:850–8. doi: 10.1038/nm.4345

20. Huo, T, Xiong, Z, Lu, X, and Cai, S. Metabonomic study of biochemical changes in urinary of type 2 diabetes mellitus patients after the treatment of sulfonylurea antidiabetic drugs based on ultra-performance liquid chromatography/mass spectrometry. BioMed Chromatogr (2015) 29:115–22. doi: 10.1002/bmc.3247

21. Hutchinson, AN, Tingo, L, and Brummer, RJ. The potential effects of probiotics and omega-3 fatty acids on chronic low-grade inflammation. Nutrients (2020) 12. doi: 10.3390/nu12082402

22. Rao, RK, and Samak, G. Protection and restitution of gut barrier by probiotics: nutritional and clinical implications. Curr Nutr Food Sci (2013) 9:99–107. doi: 10.2174/1573401311309020004

23. Ulluwishewa, D, Anderson, RC, McNabb, WC, Moughan, PJ, Wells, JM, and Roy, NC. Regulation of tight junction permeability by intestinal bacteria and dietary components. J Nutr (2011) 141:769–76. doi: 10.3945/jn.110.135657

24. Skaper, SD, Facci, L, Fusco, M, Della Valle, MF, Zusso, M, and Costa, B. Palmitoylethanolamide, a naturally occurring disease-modifying agent in neuropathic pain. Inflammopharmacology (2021) 29:35–47. doi: 10.1007/s10787-013-0191-7

25. Keppel Hesselink, JM, Kopsky, DJ, and Paladini, A. Palmitoylethanolamide, a neutraceutical, in nerve compression syndromes: efficacy and safety in sciatic pain and carpal tunnel syndrome. J Pain Res (2020) 13:715–27. doi: 10.2147/JPR.S93106

26. Hinds, TD Jr., and Stec, DE. Bilirubin, a cardiometabolic signaling molecule. Hypertension (2018) 72:788–95. doi: 10.1161/HYPERTENSIONAHA.118.11130

27. Jung, CH, Lee, MJ, Kang, YM, Hwang, JY, Jang, JE, Leem, J, et al. Higher serum bilirubin level as a protective factor for the development of diabetes in healthy Korean men: a 4 year retrospective longitudinal study. Metabolism (2014) 63:87–93. doi: 10.1016/j.metabol.2013.09.011

28. Tian, J, Zhong, R, Liu, C, Tang, Y, Gong, J, Chang, J, et al. Association between bilirubin and risk of Non-Alcoholic Fatty Liver Disease based on a prospective cohort study. Sci Rep (2016) 6:31006. doi: 10.1038/srep31006




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.

Copyright © 2023 Wani, Rahman and Draz. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/logo.jpg
, frontiers ’ Frontiers in Endocrinology





OEBPS/Images/fendo.2023.1265314_cover.jpg
& frontiers | Frontiers in Endocrinology

Editorial: Dysbiosis, obesity, and
inflammation: interrelated phenomena
causes or effects of metabolic syndrome?





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Editorial: Dysbiosis, obesity, and inflammation: interrelated phenomena causes or effects of metabolic syndrome?

      

        		

          Introduction

        



        		

          Summary of articles published

        



        		

          Conclusion

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





