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Elucidation of metabolic fluctuations due to the interaction between fructose
and fatty acids
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3,400,000

We clarified the effect of differences in fats and oils contained in a high
fructose diet on lipid metabolism in rats. The previously reported effects such as "lowering plasma
cholesterol by soybean oil", "suppressing weight gain by medium-chain fatty acids, suppressing fat
gain, and lowering plasma triglyceride” were not observed under high fructose diet. On the other
hand, "increased small intestinal glucosidase activity by fish oil", "significantly increased
expression of fatty acid biosynthetic genes in mesenteric fat by medium chain fatty acids™, "
decreased expression of lipolytic genes in mesenteric fat by fish oil"™ "were observed. These results

suggest the existence of an interaction between fructose and fatty acids.
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LD FO SO MCT

Food intake (g/day) 244+0.6 24.6+1.5 244+12 242+13
Body weight

Initial (g) 210+5.1 201 +3.1 208 +2.7 208+3.8

Final (g) 418 +7.3® 384 + 132 434+ 17° 412 + 10®

Increase (g) 208 + 6.4 183+ 11 226 + 15 204+ 10
Liver weight (g) 219+1.1 19.8+1.1 217+ 1.4 218+1.0
Liver weight (g/100g body weight) 5.24+0.25 5.14+0.19 4.99+0.17 528 +£0.12
Visceral fat weight (g)

Epididymal 8.37+0.712 4.26+0.25 0.33+1.32 6.44+0.58%

Perinephric 104+ 1.22 3.97 £0.22b 12.6+222 8.43 +0.87%
Cecum weight with contents (g) 2.50 +0.192 3.30+0.27° 2.51+0.152 2.31+0.182
Plasma sugar concentrations (mg/dL)

Glucose 185 +5.92 163 + 4.5 189 +5.52 160+ 5.7°

Fructose 227+34 184 +1.6 19.7+2.7 213+43
Plasmallipid concentrations (mg/dL)

Triglyceride 448 £ 612 88.6+17° 267 + 342 383 +£532

Cholesterol 66.8+£6.5% 443+2.02 73.2+8.6" 62.0+4.3%
Liver lipid concentrations (mg/g Liver)

Triglyceride 60.7 £3.92 139+ 1.6P 33.7+4.1¢ 63.6 +4.32

Cholesterol 4.47+0.332 4.61+0.532 2.94+0.19P 2.65 = 0.060°
a-Glucosidase activities
(umoles of substrate hydrolyzed/mg protein/min)

Maltase 2.43+£0.182 3.20+0.17° 2.88 +0.13% 2.58 +£0.17%®

Sucrase 0.985 +0.16% 1.39 £0.0662 1.24 +£0.14% 0.856 + 0.099°

|somaltase 0.198 +£0.021 0.246 +0.0078 0.222 £0.021 0.224 +0.0044

Glucoamylase 1.08 = 0.22 135 +0.098 1.39+0.19 0.973 0.1

(nmoles of glucose released/mg protein/min)

Data are means + SE (n=5). Different letters indicate statistically significant differences between diets (P < 0.05).
LD, Lard diet; FO, Fish oil diet; SO, Soybean ail diet; MCT, Medium chain triglycerides diet
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