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Abstract  

Dietary fiber (indigestible polysaccharides) intake is widely recommended as a nutritional therapy to improve hyperglycemia and diabetes. 
Many researchers have reported the beneficial effects of dietary fibers such as cellulose, pectin, inulin, and guar as regulators of glucose 
metabolism. In addition, new types of indigestible polysaccharides have been shown to be novel dietary fibers that attenuate postprandial 
glycemia. This review summarizes the understanding and progress of traditional and recent studies on the effects of dietary fiber on glucose 
metabolism.
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Introduction

Various medical and nutritional therapies have been 
developed worldwide to improve glucose metabolism disorders, 
especially hyperglycemia and diabetes. As a nutritional therapy 
for these disorders, dietary fiber intake suppresses postprandial 
increases in plasma glucose levels. It has been reported that intake 
of vegetables containing abundant dietary fiber before intake of 
carbohydrates attenuated postprandial glycemia compared to 
single intake of carbohydrates in normal healthy subjects and 
patients with type 2 diabetes [1,2].

Since the 1970s, dietary fibers, such as cellulose, pectin, guar, 
and inulin, have been reported to improve glucose metabolism [3-
5]. Cellulose is a structural component of the cell wall of plants 
and a homopolysaccharide consisting of a linear chain of several 
hundred to thousands of β1-4 glycosidic bound D-glucose. Pectin is 
a heteropolysaccharide present in apples and citrus fruits. Its main 
component was galacturonic acid. Guar, also known as guar gum, is 
a galactomannan polysaccharide found in guar beans. It has been 
reported that these three polysaccharides attenuate the increase 
in postprandial plasma glucose levels quickly by decreasing 
glucose absorption in the small intestine [4-7]. To understand 
these mechanisms, researchers have suggested that the presence 
of dietary fibers in the intestine increases the viscosity of the 
luminal fluid and the thickening of the rate-limiting unstirred  

 
layer. Thus, these processes attenuate glucose absorption from 
the luminal to the serosal side. Inulin is a heteropolysaccharide 
mainly found in Jerusalem artichokes and chicory. It is composed 
mainly of fructose units and fructans with terminal glucose. Inulin 
intake has been reported to reduce postprandial glycemia over a 
long period, such as 1-2 months [5]. 

Discussion

Recently, novel mechanisms in dietary fiber’s effects on 
improving glucose metabolism disorders have been clarified. The 
intestinal microbiota is considered as indicator for managing type 
2 diabetes [8,9]. It has been reported that dietary fibers and short-
chain fatty acids (SCFA) produced from dietary fibers by bacterial 
fermentation in the intestine affect changes in microbiota 
composition and relative populations of bacterial species [8-10]. 
These articles also reported that SCFA improves insulin sensitivity 
in patients with type 2 diabetes. In addition, Shao et al. [11] found 
that inulin attenuates hyperglycemia in diabetic mice by improving 
the intestinal microbiota [11]. These studies suggest that SCFA 
is a key regulator of the dietary fiber-mediated improvement of 
diabetes via the intestinal microbiota. In the future, we expect 
to investigate the detailed mechanisms, including the molecular 
level, between SCFT and the improvement of diabetes.
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Several new types of dietary fibers have been reported to 
regulate glucose metabolism. One of them is isomaltodextrin 
(IMD). IMD is a highly branched α-glucan that is produced 
artificially and enzymatically from starch. In 2017, Sadakiyo et 
al. [12] found that IMD attenuated the postprandial increase of 
plasma glucose level and that it occurred via suppressing both the 
intestinal glucose transport from mucosal side to serosal side and 
the activities of carbohydrate-digestive enzymes [12].

In 2015, Tsuchiya et al. [13] found that proteoglycans (PG) are 
new ingestible polysaccharide-like materials that regulate glucose 
metabolism [13]. PG is the major non-collagenous extracellular 
matrix component, particularly in cartilage and skin. Although 

it was not food originally, PG was purified abundantly from the 
nasal cartilage of salmon, not only as a therapeutic agent but also 
as a food product [13-15]. Tsuchiya et al. [13] found that oral 
administration of salmon PG decreased glucose absorption in the 
jejunum, thereby attenuating the increase in plasma glucose levels 
in rats. As shown in Figure 1, salmon PG belongs to the aggrecan 
family and is composed of a core protein section attached to 
glycosaminoglycan (GAG) chains which is the polysaccharide part 
[16]. These GAG chains primarily contain chondroitins A and C. 
The GAG chains of aggrecans, such as salmon PG, are negatively 
charged and highly hydrophilic [17]. It is possible that these chains 
conjugate glucose and subsequently prevent glucose absorption.

Figure 1: Structure of aggrecan.

Conclusion

Although many beneficial dietary fibers and polysaccharides 
have improved hyperglycemia and diabetes, the detailed 
molecular mechanisms underlying their effects are not clear. 
Further studies are needed to understand this. In addition, which 
kind of food containing dietary fibers and polysaccharides is the 
most useful for improving glucose metabolism? The answer is 
not the only one. We may select available food depending on the 
dietary habits and conditions of food production in each country 
and/or their local areas.
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