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THE IMPACT OF CHIA FIBER ON A HEALTHY GUT MICROBIOTA 
 

New findings about the gut microbiota and its interaction with the host’s metabolic regulation have 
emerged during the last few decades. Metabolic diseases like type 2 diabetes (T2D) and cardiovascular 
diseases (CVD) are among the most important public health challenges in the world today [1]. 
Epidemiological studies have linked a high fiber intake to a reduced risk of T2D and CVD [2,3].  
Inflammatory and metabolic changes induced by the gut microbiome are hypothesized to play a role 
in developing metabolic diseases such as T2D, CVD, and obesity [4,5,6,7]. 
 
In humans, the gut microbiota has evolved through a symbiotic relationship. It offers the host benefits 
thanks to the protection it provides against pathogens. It also maintains intestinal barrier integrity, 
contributes to nutrient production, and produces metabolites such as short-chain fatty acids (SCFA) 
[8,9]. A balanced bacterial composition is important for maintaining intestinal immunity and 
homeostasis [27]. Dietary components, including fiber, may influence bacterial composition, microbial-
derived metabolites, and host metabolism [10,11]. 
 
Dietary fibers are either polysaccharides with a minimum of 10 monomeric units (MU)) or 
oligosaccharides containing between 3–9 MU. A further classification of dietary fiber is often based 
on its water solubility, viscosity, and fermentability [12,13,14]. Soluble fiber is typically fermented to 
SCFA, mainly acetate, propionate, and butyrate by the intestinal microbiota. Recent research has 
shown that SCFA has vital roles in regulating host metabolism [11]. SCFA are transported into the 
systemic circulation and may directly affect host metabolism via binding to G-protein coupled 
receptors (GPR) [15,16]. These receptors are expressed in several metabolically active tissues and 
are involved in responses to and regulation of many processes, including glucose homeostasis and lipid 
metabolism [17,18].  
 
Evidence suggests that SCFA may act as histone deacetylase inhibitors, thereby modulating gene 
expression [11]. Furthermore, SCFA are an essential energy source for the intestinal epithelial cells 
and strengthen the gut barrier function [10,19]. Improved gut barrier function reduces the penetration 
of microbes and microbial molecules into the blood circulatory system, thereby reducing the immune 
responses that are associated with metabolic diseases [20]. There is also evidence that other 
microbial-produced metabolites may affect metabolic regulation. Indole and enterolactone are 
products of the microbial conversion of dietary tryptophan and lignan, respectively. Both are 
associated with increased fiber intake and a lower risk of T2D [21,22]. 

 
A recent study has reported the effect of soluble chia fiber on gut microbiota [28]. The good news is 
that  1) human digestive enzymes do not hydrolyze the chia soluble fiber, but gut microbes act upon 
it, producing metabolites like short-chain fatty acids.  And 2), the study reports some "probiotic 
strains" have significantly increased after intake of chia fiber, including Enterococcus and Lactobacillus. 
This finding is in line with previous studies and indicates that certain types of soluble fibers, including 
inulin, beta-glucan, and GOS, can increase the number of "probiotic strains'' [23,24,25,26].  
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Furthermore, after Chia fiber intake, there were evident increases in stool and plasma SCFA. SCFA 
derived from microbial fermentation of dietary fiber has recently been linked to beneficial effects on 
host metabolic regulation [11].  It is also important to consider the impact of functional redundancy 
in the gut; changes in the bacterial composition will not always translate into functional changes.  
 
This is the first study that describes the prebiotic effect on the gut microbiota of chia fiber. There is 
a limited number on the relation between dietary fiber, production of SCFA, and metabolic regulation 
requires further investigation.   

More information: info@benexia.com 

_______________________________________ 

References: 

1. World Health Organization. The Top 10 Causes of Death. WHO; Geneva, Switzerland: 2018. [Google Scholar] 
2. De Munter J.S.L., Hu F.B., Spiegelman N., Franz M., Van Dam R.M. Whole Grain, Bran, and Germ Intake and Risk of Type 2 Diabetes: A 

Prospective Cohort Study and Systematic Review. PLoS Med. 2007;4:e261. doi: 10.1371/journal.pmed.0040261. [PMC free 
article] [PubMed] [CrossRef] [Google Scholar] 

3. Schulz M., Heidemann C., Schulze M.B., Schienkiewitz A., Hoffmann K., Boeing H. Fiber and Magnesium Intake and Incidence of Type 2 
Diabetes. Arch. Intern. Med. 2007;167:956–965. doi: 10.1001/archinte.167.9.956. [PubMed] [CrossRef] [Google Scholar] 

4. Cornejo-Pareja I., Muñoz-Garach A., Clemente-Postigo M., Tinahones F.J. Importance of gut microbiota in obesity. Eur. J. Clin. 
Nutr. 2018;72:26–37. doi: 10.1038/s41430-018-0306-8. [PubMed] [CrossRef] [Google Scholar] 

5. Blander J.M., Longman R.S., Iliev I.D., Sonnenberg G.F., Artis D. Regulation of inflammation by microbiota interactions with the host. Nat. 
Immunol. 2017;18:851–860. doi: 10.1038/ni.3780.[PMC free article] [PubMed] [CrossRef] [Google Scholar] 

6. Jie Z., Xia H., Zhong S.-L., Feng Q., Li S., Liang S., Zhong H., Liu Z., Gao Y., Zhao H., et al. The gut microbiome in atherosclerotic cardiovascular 
disease. Nat. Commun. 2017;8:845. doi: 10.1038/s41467-017-00900-1. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

7. Tilg H., Moschen A. Microbiota and diabetes: An evolving relationship. Gut. 2014;63:1513–1521. doi: 10.1136/gutjnl-2014-306928. [PubMed] 
[CrossRef] [Google Scholar] 

8. Barko P., McMichael M., Swanson K., Williams D. The Gastrointestinal Microbiome: A Review. J. Vet. Intern. Med. 2017;32:9–25. 
doi: 10.1111/jvim.14875. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

9. Sekirov I., Russell S.L., Antunes L.C.M., Finlay B.B. Gut Microbiota in Health and Disease. Physiol. Rev. 2010;90:859–904. 
doi: 10.1152/physrev.00045.2009. [PubMed] [CrossRef] [Google Scholar] 

10. Makki K., Deehan E.C., Walter J., Bäckhed F. The Impact of Dietary Fiber on Gut Microbiota in Host Health and Disease. Cell Host 
Microbe. 2018;23:705–715. doi: 10.1016/j.chom.2018.05.012. [PubMed] [CrossRef] [Google Scholar] 

11. Koh A., De Vadder F., Kovatcheva-Datchary P., Bäckhed F. From Dietary Fiber to Host Physiology: Short-Chain Fatty Acids as Key Bacterial 
Metabolites. Cell. 2016;165:1332–1345. doi: 10.1016/j.cell.2016.05.041. [PubMed] [CrossRef] [Google Scholar] 

12. Dhingra D., Michael M., Rajput H., Patil R.T. Dietary fibre in foods: A review. J. Food Sci. Technol. 2011;49:255–266. doi: 10.1007/s13197-
011-0365-5. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

13. Stephen A.M., Champ M.M.-J., Cloran S.J., Fleith M., Van Lieshout L., Mejborn H., Burley V. Dietary fibre in Europe: Current state of 
knowledge on definitions, sources, recommendations, intakes and relationships to health. Nutr. Res. Rev. 2017;30:149–190. 
doi: 10.1017/S095442241700004X. [PubMed] [CrossRef] [Google Scholar] 

14. Jones J.M. CODEX-aligned dietary fiber definitions help to bridge the ‘fiber gap’ Nutr. J. 2014;13:34. doi: 10.1186/1475-2891-13-34. [PMC 
free article] [PubMed] [CrossRef] [Google Scholar] 

15. Le Poul E., Loison C., Lannoy V., Brézillon S., Dupriez V., Vassart G., Parmentier M., Detheux M., Struyf S., Springael J.-Y., et al. Functional 
Characterization of Human Receptors for Short Chain Fatty Acids and Their Role in Polymorphonuclear Cell Activation. J. Boil. 
Chem. 2003;278:25481–25489. doi: 10.1074/jbc.M301403200. [PubMed] [CrossRef] [Google Scholar] 

16. Canfora E.E., Jocken J.W., Blaak E.E. Short-chain fatty acids in control of body weight and insulin sensitivity. Nat. Rev. 
Endocrinol. 2015;11:577–591. doi: 10.1038/nrendo.2015.128. [PubMed] [CrossRef] [Google Scholar] 

17. Morrison D.J., Preston T. Formation of short chain fatty acids by the gut microbiota and their impact on human metabolism. Gut 
Microbes. 2016;7:189–200. doi: 10.1080/19490976.2015.1134082.[PMC free article] [PubMed] [CrossRef] [Google Scholar] 

18. Hong Y.-H., Nishimura Y., Hishikawa D., Tsuzuki H., Miyahara H., Gotoh C., Choi K.-C., Feng D.D., Chen C., Lee H.-G., et al. Acetate and 
Propionate Short Chain Fatty Acids Stimulate Adipogenesis via GPCR43. Endocrinology. 2005;146:5092–5099. doi: 10.1210/en.2005-
0545. [PubMed] [CrossRef] [Google Scholar] 

19. Liu H., Wang J., He T., Becker S., Zhang G., Li D., Ma X. Butyrate: A Double-Edged Sword for Health? Adv. Nutr. 2018;9:21–29. 
doi: 10.1093/advances/nmx009. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

20. Knudsen K.E., Lærke H.N., Hedemann M.S., Nielsen T.S., Ingerslev A.K., Nielsen D.S.G., Theil P.K., Purup S., Hald S., Schioldan A.G., et al. 
Impact of Diet-Modulated Butyrate Production on Intestinal Barrier Function and Inflammation. Nutrients. 2018;10:1499. 
doi: 10.3390/nu10101499. [PMC free article][PubMed] [CrossRef] [Google Scholar] 

 
 
 



 

Benexia SA –Department of Nutrition and R&D – Dec 2021 

 

           www.benexia.com 

 
  

 

 

 
  

 
 
 
 
 
21. Tuomainen M., Lindstrom J., Lehtonen M., Auriola S., Pihlajamäki J., Peltonen M., Tuomilehto J., Uusitupa M., De Mello V.D., Hanhineva K. 

Associations of serum indolepropionic acid, a gut microbiota metabolite, with type 2 diabetes and low-grade inflammation in high-risk 
individuals. Nutr. Diabetes. 2018;8:35. doi: 10.1038/s41387-018-0046-9. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

22. Sun Q., Wedick N.M., Pan A., Townsend M.K., Cassidy A., Franke A.A., Rimm E.B., Hu F.B., van Dam R.M. Gut Microbiota Metabolites of 
Dietary Lignans and Risk of Type 2 Diabetes: A Prospective Investigation in Two Cohorts of U.S. Women. Diabetes Care. 2014;37:1287–
1295. doi: 10.2337/dc13-2513. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

23. Wang Y., Ames N., Tun H., Tosh S.M., Jones P.J., Khafipour E. High Molecular Weight Barley β-Glucan Alters Gut Microbiota Toward 
Reduced Cardiovascular Disease Risk. Front. Microbiol. 2016;7:129. doi: 10.3389/fmicb.2016.00129. [PMC free article] [PubMed] 
[CrossRef] [Google Scholar] 

24. Reimer R.A., Willis H.J., Park H., Soto-Vaca A., Tunnicliffe J.M., Madsen K.L. Inulin-type fructans and whey protein both modulate appetite 
but only fructans alter gut microbiota in adults with overweight/obesity: A randomized controlled trial. Mol. Nutr. Food 
Res. 2017;61:1700484. doi: 10.1002/mnfr.201700484. [PubMed] [CrossRef] [Google Scholar] 

25. Carlson J.L., Erickson J.M., Hess J.M., Gould T.J., Slavin J. Prebiotic Dietary Fiber and Gut Health: Comparing the in Vitro Fermentations of 
Beta-Glucan, Inulin and Xylooligosaccharide. Nutr. 2017;9:1361. doi: 10.3390/nu9121361. [PMC free article] [PubMed] 
[CrossRef] [Google Scholar] 

26. So D., Whelan K., Rossi M., Morrison M., Holtmann G.J., Kelly J.T., Shanahan E.R., Staudacher H., Campbell K.L. Dietary fiber intervention 
on gut microbiota composition in healthy adults: A systematic review and meta-analysis. Am. J. Clin. Nutr. 2018;107:965–983. 
doi: 10.1093/ajcn/nqy041. [PubMed] [CrossRef] [Google Scholar] 

27. Underwood M.A. Intestinal dysbiosis: Novel mechanisms by which gut microbes trigger and prevent disease. Prev. Med. 2014;65:133–137. 
doi: 10.1016/j.ypmed.2014.05.010. [PubMed] [CrossRef] [Google Scholar] 

28. Alba Tamargo, Carolina Cueva, Laura Laguna, M.Victoria Moreno-Arribas, Loreto A. Muñoz. Understanding the impact of chia seed mucilage 
on human gut microbiota by using the dynamic gastrointestinal model simgi®. Journal of Functional Foods,Volume 50, 2018, Pages 104-
111, ISSN 1756-4646, https://doi.org/10.1016/j.jff.2018.09.028 

 
 
 


