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Abstract

This study was conducted to examine the effects of dietary xylooligosaccharides on HMG-CoA reductase
activity and lipid composition of liver in rat fed high cholesterol diet. Sprague-Dawley male rats weighing 100
410 g were randomly divided into groups of one normal diet, and four high cholesterol diet containing 1% cholesterol.
The high cholesterol (1%) diet groups were classified into xylooligosaccharides free diet (C group), 5%
xylooligosaccharides diet (C5XO group), 10% xylooligosaccharides diet (C10XO group), and 15% xylooligosac—
charides diet (C15X0 group) according to the levels of dietary xylooligosaccharides supplementation. The exper-
imental diets were fed ad libidum for 4 weeks. The hepatic lipid contents, cholesterol and triglycerides in xylo—-
oligosaccharides supplemented groups were significantly lower than those of C group. An antithrombosis index,
a ratio of n-3 to n-6 fatty acids of liver was significantly increased in 10% xylooligosaccharides supplemented
groups compared to that of C group. The activity of hepatic HMG~-CoA reductase, a rate limiting enzyme of
cholesterol biosynthesis, in xylooligosaccharides supplemented groups was more significantly increased than
in C group. These results suggest that dietary xylooligosaccharide may be act as potential substitute for a
dietary fiber to improve lipids metabolism in rat fed high cholesterol diet.
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Table 1. Classification of experimental groups according to dietary levels of xylooligosaccharides

Groupsl )

High cholesterol diet

Ingredients Normal C C5X0 C10XO C15X0
Casein 18 18 18 18 18
Mineral mixture 4 4 4 4 4
Vitamin mixture 1 1 1 1 1
Cellulose 5 ) 5 5 5
Corn oil 5 5] 5 5 5
Sucrose 5 5 5 5 5
Starch 61.80 60.55 5555 50.55 45.55
Sodium Cholate - 0.25 0.25 0.25 0.25
DL -methionine 0.2 0.2 0.2 0.2 0.2
Cholesterol - 1 1 1 1
Xylooligosaccharides - - 5 10 15
Total(%) 100 100 100 100 100

PNormal: basal diet.

C: basal diet+1% cholesterol +0% xylooligosaccharides.
C5XO: basal diet+1% cholesterol+5% xylooligosaccharides.
C10XO: basal diet+1% cholesterol +10% xylooligosaccharides.
C15XO0: basal diet+ 1% cholesterol+15% xylooligosaccharides.
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Fig. 1. Effects of dietary xylooligosaccharides on hepatic
triglyceride(TG), cholesterol and phospholipid levels in rats
fed high cholesterol diets.

All values are mean T SE (n=10). Bars with different letters are
significantly different at p<0.05 by Tukey's test. The experim-
ental conditions are the same as Table 1.
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Fig. 2. Effects of dietary xylooligosaccharides on hepatic
HMG-CoA reductase activities in rats fed high cholesterol
diets.

All values are mean=® SE (n=10). Bars with different letters are
significantly different at p<0.05 by Tukey’s test. The experi-
mental conditions are the same as Table 1.
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Table 2. Profiles of hepatic fatty acid compositions in rats fed high cholesterol diets with different levels of dietary xylo-

oligosaccharides
Fatty acid Normal C C5X0 C10X0O C15X0
Ciso 17.03+1.36"%% 13.36+1.03 14.24+1.25% 14.96+2.0% 1450+1.91™
Ciso 22.08+ 1,60 1803+ 1.54° 1491 +1.72%® 14.02+1.80% 15.43+1.24%°
Cig1 (n-9) 26,54+ 1,08 30.54+1.09" 29.42+1.62%° 28.45%1.43% 29.11+£2.10°
Cig2 (n-6) 20.74+0.95% 23.44+1.90 20.82+1.22 21.05+1.86™ 2055%1.13°
Cisa (n-3) 0.24+0.05° 0.13+0.03" 0.1510.07*° 0.19+0.04™ 0.15+0.07*
Caoo 0.42+0.18" 0.33+0.26 0.35+0.15 0.30£0.10 0.30£0.19
Cox (n-9) 0.33+0.08"° 0.34+0.07 0.3710.05 0.35%0.09 0.35+0.09
Co2 (n-6) 0.27+0.06™ 0.19+0.08 0.2010.01 0.23+0.05 0.23+0.07
Cao: (n-6) 0.39+0.02° 0.23+0.04° 0.25+0.09 0.30£0.02° 0.28 £0.04
Copa (n-6) 3.06+0.23" 3.62+0.42" 7.55+0.19° 7.98%0.20°¢ 7.34%0.26°
Cazo 0.34+0.14™ 0.41%0.18 0.39%0.12 0.37£0.10 0.35£0.20
Coé (n-3) 0.26+0.02° 0.14+0.01° 0.17+0.03" 0.19£0.02° 0.17+0.04°
Caxo 1.08+0.32° 1.04+0.24° 1.18+0.29° 0.12£0.03% 1.10+0.18°
Cas1 (n-9) 0.14+067° 0.93+0.44 0.15+0.35 0.39+0.46 0.42+0.28
Coa/Cisa 0.57+0.04* 0.38-£0.03° 0.52+0.04% 0.55+0.05" 0.51+0.05
n-6 2046 +2.76% 23.43+1.70" 25.82+1.86™ 26.56+0.94° 25.4+1.27™
Zn-3 0.50+0.08 0.27+0.06" 0.32+0.10™ 0.38£0.09"° 0.32£0.08°"
n-3/n-6 0.017+0.002° 0.012%0.001° 0.012£0.002 0.0140.001° 0.012£0.002™
ZSFAY 39.13+1.47 33.39+252° 39.15+1.43 38.98+ 1.59° 39.93+2.14°%
SMUFA" 28.01+0.91° 42.81 +0.87° 40.94+0.67> 40.19+0.66° 40.88+0.82
YPUFA®Y 32.40+3.42° 26.70+1.38" 291441 .98 29.94+1.03° 28721 1.68°
p/s® 0.83+0.17"° 0.79+0.10 0.74+0.20 0.77£0.15 0.72+0.10

UAll values are mean+SE (n=10).

:J’Values within a raw with different superscripts are significantly different at p<0.05 by Tukey's test.

SFA Saturated fatty acid.

MUFA Monounsaturated fatty acid.

PUFA: Polyunsaturated fatty acid.

6)

P/S: Polyunsaturated fatty acid/saturated fatty acid.
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