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Abstract

This study was conducted to examine the effects of dietary xylooligosaccharide on UDP-glucuronyl transferase
(UDP-GTase) activity and excretion of fecal sterols in rat fed high cholesterol diet. Sprague-Dawley male
rats weighing 100+ 10 g were randomly divided into five groups, one with normal diet and four with high
cholesterol diets containing 1% cholesterol (w/w). The high groups with cholesterol diet groups were classified
into xylooligosaccharide free diet (C), 5% xylooligosaccharide diet (C5X0), 10% xylooligosaccharide diet (C10X0),
and 15% xylooligosaccharide diet (C15X0) group according to the five groups of dietary xylooligosaccharide
by weights. The experimental diets were fed ad libidum for 4 weeks. Fecal weights were increased 86% by
xylooligosaccharide. Fecal total lipid contents including fecal neutral and acidic sterols in xylooligosaccharide
groups were significantly higher than those of the normal and C groups, and especially that of C10XO group
was the highest among all experimental groups. Activity of UDP~glucuronyl transferase (UDP-GTase) in liver
in C group was 35% higher than that of normal group and the activities in C5X0, C10X0O and C15X0 groups
were 15%, 41% , and 21% higher than in C group, respectively. Fecal bile acid excretions per day were increased
3.1, 3.6 and, 2.8 folds in C5X0, C10X0, and C15X0 groups, respectively, compared with that of C group. Contents
of neutral sterol, coprostanol, and coprostanone were higher in xylooligosaccharide groups than in C group.
These results suggest that dietary xylooligosaccharide may act as potential substitute for a dietary fiber capable
of improving a gastrointestinal function and lipid metabolism.

Key words: high cholesterol diet, xylooligosaccharide, UDP-glucurony! transferase, fecal sterols

MB

FAaFste] W R A2 Ad Aol Fas A, A
A o] AR Eejago] AtkE o] o 7o) AFA H
7hH oA 2 Qekl). dA F2 Aate] Hp gl gejuge
2+ galactooligo™, fructooligo™, isomaltooligo™, malto-
oligod 2 soyoligod 5°] 9l27 o] &2 Mefel} A}
T 714 A g LvlEke] AR Ha Erbsw
= FAeol vl

vl 28 ohg 72l oligod-& 2~ 1070 2] ddo] Zel A}
ol= Ao B4 ¢ AR PUE A £449 A
A EA-ITHR), sty 2o 2 o 2elage A
Well M= Had Aol A frast ARG G &8 & B ol

7Corresponding author. E-mail' sjrhee@cataegu.ac.kr
Phone: 82-53-850-3523, Fax: 82-53-850-3504

AW st R A o Fal=R] odam A v Bell o]
iFe adE dastd - Agee] geig BAEA 35

I UAH3). = AR mddte] Aol 4482 9= bi-
fidus?-g Bl 23 AN LA Tl A o) &= falAF =
= HYg AT T2 JdAste 4L slr HAE
) A AT 2 eSS Z7) 71 5E HR B Aol g9}
g A715E FA T 7154 AEL R HrtsE 3 9ok
(4-6). Wada %(6)-2 soyoligo®9] A& w9 cj 2o =
Ao of7 712 & BEAA B2 k9] acetic acid9} lactic
acidE A3t pHE Y2224 i BWAA 2y g
ole} Rald-E<l Sallmonella, Escherichia coli, Clostridium
58 o] At gt =i el WA A
SellAl F7HE A ol 28, FAAEE YAE ASAA




1198 718 . o]l . o) 52xl

%, HE8ds 5 AgnAAge] o 8qlo] He & A3t g5 FH2HES A e 71 R Brhi2,13).
FH 2l g A Mapabgo] e Al FoR FES el & A e nEUAHE FF A5 A Aol
shet. Homma(7)= AW bifidobacterias} 834 Z# 2|2 xylooligo™@®] W& F3 A F7)5 A wH
8l E.3}ol &l B8] 3, Tamura S(8)7} Yazawa 5(9)2 = 339} o 2471 -E 7 24 2k22] 2] UDP-glucuronyl
fructooligo®, galactooligo™, isomaltooligo™ 5-o] & =23 transferase A1 ¥ 89} B Z9] 214 9 sterolF-2 =4S
ol bifidus 41 1A} B wakgict 2 Fel A = xylooligo® Z A8k et

< AAA ) de] 2t B, 0E L P Sof 2§

m[o
o L K °iN

Holgli vl B2 2al xylang FAH 7p4Ea)A] QA HE e
5] 3= 2~7 xylose oligomer %% 713t} Xylooligod-& w4 4 .
$H4 2e)mro B 22 okl u]s) Sl gk AT Xylooligosaccharide®| M=

%1 8.9] birchwood xylan 100 g€ 50 mM sodium phos-
phate buffer(pH 6.0) 1 Lol &=3t 3 w|g] F1)§t Strep-
tomyces thermocyaneoviolaceus M0497} A 4F81= xylanases
€ 94 4 B4 5498 HEFE 10 unit/mLE A A7}
3+ F 60°C shaking water bathell 4] 100 strokes/min2] 4%
2 Aeksp A 124170 whg-sld ), w58 3 60°Cell A 7}
% 5}“’4 A} 3| A2 F-% 7] (evaporator) 2 A& sl n

28 60°CollA] AFE 7 Zstd 243 xylooligosd<
27 é.“?i"ﬂ Ab-g-3}od v}

2.2 Al bifidus 9] A1 A FA] 3], ol 2] Z4]
A 52 71%50] v & el ol s St Gl
A TH10).

o] 9} 3ol gejmgol] gt 7= F2 gl nde] A
TEE WA A7l eS NAAZI 22 A 22 garEs A
A7le A A g ebz]e] e Aot FE o] %
3L ook 1k ohde} o2 @ A& A 3744 F & fructooligo
2, maltooligo™-& o1 &3+ 77} dfy-2oelg] o v xylooligo
FE ol 4T ATEE AR5 EF FHAH S0

Aata el digt Bwst ol ek(2,11) =Ev) HYSE AIE % A0

T Aol AHE FH S P2 utl F 95 AEEEE AF 100 g2 9 Sprague-Dawley % 7 &
e A SEate 2o R —1—13]?401 2 uk-8- §-3}4] F73 e A-5-A1717] 9eh A5 Av)ALS-F P25 (rando-
A 43E 28t A o2 & = A 38 o] F mized complete block design)ol] &3l HxF3 APFo 2

e, A%l gFAa XH%T%'L c}ofgt Aol 8 ele] < vir$F A TS vhA] Table 13} 7o) A o] xylooligod-&
3 QA2 4= 9lom 7 A3 W2 2 sterol Bl o] Z7}E] o] 5%, 10% % 15% =¥ 2 o] 2t Fute} 109e] 4 47 2.
A ZH 26 E9] Fode] ad = 90h(12-14). 12 2 o] 457 ARS8t ol & xylooligo™ Bl FHFES &
HdFatelvt 282/ Ak AW Ful w2 gl 3 2l Al starchE HAl Al Z ek A g7 2F Aol

S ulA 5= gloh 0|8 Ante 219 2be) el AHES 4°Coll A stz vl A Agtell FFske] 20|
H A3k 98l @584 -2 9930 bilirubin conjugation ¥ UDP- AAA YL o)uf ARFAY 2EE 22H1CH T, 5+ 50

GTase &Ao] F7ts 3 Zo 2e &9 o] 848 F7HAA = +10%e]1 At}

Table 1. Classification of experimental groups according to dietary levels of xylooligosaccharides

Groups” High cholesterol diet
Ingredients Normal C C5X0 C10XO CI5X0
Casein’ 18 18 18 18 18
Salt mixture” ] 4 4 4 4 4
Vitamin mixture” 1 1 1 1 1
Cellulose” 5 5 5 5 5
Corn oil 5 5 5 5 5
Sucrose 5 5 5 5 5
Starch 62 60.75 55.75 50.75 4575
Sodig{n cholate B - 0.25 0.25 0.25 0.25
Cholesterol - 1 1 1 1
Xylooligosaccharides - - 5 10 15
Total (%) 100 100 100 100 100

r“Lactic casein, 30 mesh, Newzealand Dairy Board, Wington, N, Z.
Salt mixture (g/kg): According to AIN-76.
q)Vltamm mixture! According to AIN-76.
Slgma Chem. Co.
“Normal: basal diet, C: basal diet +1% cholesterol +0% xylooligosaccharides, C5XQ: basal diet+ 1% cholesterol+5% xylooligosac-
charides, C10XO: basal diet+1% cholesterol +10% xylooligosaccharide, C15XO: basal diet +1% cholesterol + 15% xylooligosaccharides.
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Fig. 1. Weights and water contents of feces in rats fed
cholesterol diets with various levels of xylooligosacchride.
All values are mean ¥ SE (n=10). Bars with different letters are
significantly different among groups at p<0.05 by Tukey’s test.
The experimental conditions are the same as Table 1.
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Table 2. Effects of xylooligosaccharide on fecal total lipid
and triglyceride contents in rats fed high cholesterol diets

Groups Total lipid (mg/day) Triglyceide (mg/day)
Normal 406+ 517 232+52°
C 261.7+51.1 1241 %72
C5X0 4218+249° 201.4+9.7°
C10X0 634.0£70.6° 3223+8.4°
C15X0 502.6+25.2¢ 152.3+64°

i’All values are mean®SE (n=10).

“Values within a column with different superscripts are sig-
nificantly different among groups at p<0.05 by Tukey’s test.
The experimental conditions are the same as Table 1.
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Fig. 2. Effects of dietary xylooligosaccharide on fecal bile
acid contents in rats fed high cholesterol diets.

All values are mean*SE (n=10). Bars with different letters are
significantly different among groups at p<0.05 by Tukey's test.
The experimental conditions are the same as Table 1.
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Table 3. Effects of xylooligosaccharide on fecal neutral sterol
contents in rats fed high cholesterol diets

Groups Cholesterol Coprostanol Coprostanone
(mg/day) (mg/day) (mg/day)
Normal 28340470  1.08%0.17° 0.56+0.14°
C 26.84+35° 0.80£0.18° 0.3310.05°
C5X0 64.37t47 1.48+0.07° 2.99+058°
ClI0XO  6550+3.6° 1.66=0.05" 3.98+0.73°
CI5XO  5322+46° 1.42+0.11% 2.96+0.75"

(“All values are meantSE (n=10).

PValues within a column with different superscripts are sig-
nificantly different at p<0.05 by Tukey’s test.

The experimental conditions are the same as Table 1.
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Fig. 3. Effects of dietary xylooligosaccharide on hepatic
UDP-glucuronyl transferase activites in rats fed high
cholesterol diets.

All values are mean* SE (n=10). Bars with different letters are
significantly different among groups at p<0.05 by Tukey’s test.
The experimental conditions are the same as Table 1.
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Fig. 4. Correlations between fecal bile acid and fecal TG, fecal cholesterol, coprostanone and coprostanol, total lipid and
UDP-glucuronyl transferase (UDP-GTase) of rat fed high cholesterol diets with different levels of xylooligosaccharide.
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