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Letter to the Editor

Can one teaspoon of trehalose a day mitigate metabolic syndrome and diabetes risks?
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Dear Madam/Sir
Trehalose is a disaccharide composed of 2 glucose units connected by an α-1,1 linkage, compared to maltose that has a similar disaccharide composition but differs in the saccharide bond (α-1,4). In humans, trehalose consumed at typical dietary rates is known to be digested in the small intestine by membrane bound trehalase, which splits the disaccharide into free glucose, which is available for subsequent absorption. The specific bond between the 2 glucose molecules of trehalose, however, impacts on its digestion rate, compared to maltose (a disaccharide of starch digestion), resulting in a slightly reduced absorption rate and consequently reduced glycemia, insulinemia and oxidation rate in energy metabolism, as we have shown in humans at rest and during exercise [1–4]. Trehalose is fully digestible, and glucose derived from trehalose is exactly the same molecule as glucose absorbed from other digestible carbohydrate sources such as starch. In this respect, the paper of Chiyo Yoshizane et al. [5] entitled “Daily consumption of one teaspoon of trehalose can help maintain glucose homeostasis: a double-blind, randomized controlled trial conducted in healthy volunteers”, raises a number of critical questions:

	Neither a clear hypothesis nor a discussion is presented about why free glucose, derived from trehalose, would lead to a different response compared to glucose absorbed from other carbohydrate sources.

	The authors failed to present a plausible mechanism explaining why glucose from trehalose is able to contribute to the prevention of pathologies that are predisposed to by postprandial hyperglycemia.

	The dose ingested, 3,3 g (13,2 kcal)/day, along with the normal daily food intake, is so small that a measurable effect on blood glucose, hormones, metabolic fate and energy deposition can neither be expected, nor can be measured. (In this respect, the authors may refer to an earlier paper in which they supplied 10 g/trehalose/day and compared it to sucrose, also claiming beneficial effects [6]. Yet, similar critics, see also next point, apply to that paper.

	Sucrose was given as placebo, which is different (half of it is fructose). We are concerned about this choice and ask why not maltose, a comparative disaccharide also composed to 2 glucose molecules, has been given, ruling out chances that any difference between TRE and SUC may be due to fructose rather than properties of trehalose.

	A potentially lower glycemic response, due to a lower digestion rate, is possible after ingestion of a larger dose of trehalose. That this would translate in a lower diabetes risk is hypothetical. A problem with the current study, in this respect, is that dose ingested is negligable.

	The study was financed and carried out by the company Hayashibara Co. Ltd, the producer of Trehalose, using its own employees as study participants, which causes the work to be subject to bias and to potentially driving for a favorable outcome.




Careful evaluation of the digestion, absorption and metabolism of trehalose substantiates that well controlled independent research is required before any conclusion can be drawn that the glucose absorbed from digested trehalose is able to impact on glucose homeostasis in favor of diabetes risk reduction. At present there are no data from well controlled independent studies that would allow to support the conclusions presented here by Chiyo Yoshizane et al. (2020).
Acknowledgements
Not applicable.

Authors’ contributions
FB and EB discussed the publication. FB prepared the draft text, EB reviewed and added comments, FB submitted. The authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
Not applicable.

Declarations
Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
None to declare.


References
	1.
van Can JGP, IJzerman TH, van Loon LJ, Brouns F, Blaak EE. Reduced glycaemic and insulinaemic responses following trehalose ingestion: implications for postprandial substrate use. Br J Nutr. 2009;102:1395–9. https://​doi.​org/​10.​1017/​S000711450999050​X.CrossrefPubMedPubMedCentral

	2.
van Can JGP, van Loon LJC, Brouns F, Blaak EE. Reduced glycaemic and insulinaemic responses following trehalose andisomaltulose ingestion: implications for postprandial substrate use in impairedglucose-tolerant subjects. Brit J Nutr. 2012;108:1210–7. https://​doi.​org/​10.​1017/​S000711451100671​4.CrossrefPubMedPubMedCentral

	3.
Venables MC, Brouns F, Jeukendrup AE. Oxidation of maltose and trehalose during prolonged moderate-intensity exercise. Med Sci Sports Exerc. 2008;40(9):1653–9. https://​doi.​org/​10.​1249/​mss.​0b013e318175716c​.CrossrefPubMedPubMedCentral

	4.
Jentjens R, Jeukendrup A. Effects of pre-exercise ingestion of trehalose, galactose and glucose on subsequent metabolism and cycling performance. Eur J Appl Physiol. 2003;88:459–65. https://​doi.​org/​10.​1007/​s00421-002-0729-7.CrossrefPubMedPubMedCentral

	5.
Yoshizane Z, Mizote A, Arai C, Arai N, Ogawa R, Endo S, Mitsuzumi H, Ushio S. Daily consumption of one teaspoon of trehalose can help maintain glucose homeostasis: a double-blind, randomized controlled trial conducted in healthy volunteers. Nutr J. 2020;19:68. https://​doi.​org/​10.​1186/​s12937-020-00586-0.CrossrefPubMedPubMedCentral

	6.
Mizote A, Yamada M, Yoshizane C, Arai N, Maruta K, Arai S, Endo S, Ogawa R, Mitsuzumi H, Ariyasu T, Fukuda S. Daily intake of trehalose is effective in the prevention of lifestyle-related disease in individuals with risk factors for metabolic syndrome. J Nutr Sci Vitaminol (Tokyo). 2016;62:380–7.Crossref



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Can one teaspoon of trehalose a day mitigate metabolic syndrome and diabetes risks?


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





