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Study on the effect of consecutive intake of nondigestible and low-fermentable dietary fiber on lipid

metabolism and its related factors

Background and objectives of this study . ,
The prevention of lifestyle-related diseases has been emphasized based on Health Japan 21, and it has
been reported that the continuous intake of dietary fiber is associated with the prevention of lifestyle-related
diseases through the improvement of glucose and lipid metabolism. The final goal of this study is to contribute
to the prevention of lifestyle-related diseases by the development of foods with the physiological function of
newly developed dietary fiber material, resistant glucan (RG). The objective of my research is a part of the
study on the physiological functions of RG and to investigate the effects of consecutive feeding of RG on lipid
metabolism and its related factors in rats. I hypothesized that the replacement of the available carbohydrates
with RG would reduce glucose absorption and suppress the adipose tissue accumulation. I investigated the
related factors, e.g. short-chain fatty acids produced by the intestinal microbes, enzyme activities of lipid

metabolism in the liver, and lipid absorption in the small intestine.

Materials and experimental methods

The test materials were RG95 and RG80 (Nihon Shokuhin Kako Co., Ltd., Japan) with 99.9 g/100 g and .
76.8 2/100 g of dietary fiber content in anhydrous conversion, respectively, and indigestible maltodextrin
(RMD) was used as a positive control. The control diets were prepared according to the AIN93 or AIN76, and
cornstarch in each diet was replaced with 10% of RG95, RG80, or RMD. Sprague-Dawley male rats (5 wks

“old) were fed each diet continuously for 6 weeks and then dissected after fasting and measured blood

biochemical parameters, adipose tissue weight, and short-chain fatty acids produced by intestinal microbes.
Next, rats were raised under the same conditions and dissected under non-fasting conditions to determine the
effects on the enzyme activities of lipid metabolism in the liver. To observe the effect of RG on lipid absorption
in the small intestine, Wistar male rats (8 wks old) were orally administered 20% lipid emulsion (Intralipos,
Otsuka Pharmaceutical Co., Ltd., Japan) or a mixture of [lipid emulsion + 2.5 g/kg body weight of sucrose] as
a control. The test solutions were prepared as follows; purified soybean oil in a control solution vs. RG, or
RMD =5 vs. 1. Blood was collected at the indicated time after administration and measured plasma TG. The
mean and standard deviation of each group were calculated, and after the normality test, the Dunnett test for
the CONT group was performed. The Tukey HSD test was used for time series data of TG. A probability of
less than 5% was considered as a significance. This study was conducted with the approval of the Animal

Experimentation Committee in Jumonji University.

Results and discussion
After the feeding of AIN93G to rats for 6 weeks consecutively, the relative wet weight of perirenal and
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epididymal adipose tissues in the RG95 group was significantly lower than that of the CONT group (p<0.05).
Fatty acid synthase activity, Srebf1-v2 and Scdl in the liver were significantly lower than those of the CONT
group, respectively (p<0.05). The enzyme activities of fatty acid oxidation and the production of short chain
fatty acids in 1 g of cecal content were not significantly different. Plasma TG was significantly lower at 180
and 240 min after oral administration of a mixture of [lipid emulsion + sucrose] with RG or RMD, respectively

(p<0.05).

Conclusion

In result, the adipose tissue accumulation was suppressed by the consecutive feeding of RG which had
been replaced the available carbohydrate in the diet in rats. It was suggested that the suppressions of the
activity of fatty acid synthase in the liver and the lipid absorption in the small intestine are the related factors on

the reduction of adipose tissue accumulation.
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