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Effects of Dietary Xylooligosaccharides on Lipoprotein Lipase Activity in Epididymal
Adipose Tissue and Lipid Composition in Serum of Rats Fed High Fat Diets
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ABSTRACT

This study was conducted to examine the effects of dietary xylooligosaccharides on lipoprotein lipase (LPL) activitiy in epididymal
adipose tissue and lipid composition in serum of rats fed normal or high fat diet. Male Sprague-Dawley male rats weighing 100 + 10
g were randomly divided into four groups, two normal diets and two high fat diets containing 1% cholesterol and 10% lard. Two
normal diets were classified into a basal diet (normal group) and that with 10% xylooligosaccharide diet (NX group). The high fat
diet groups were classified into a HF group without xylooligosaccharides diet and HFX group supplemented with 10%
xylooligosacchride diet. Experimental diets were fed ad libirum to the rats for 4 weeks and then they were sacrificed. Body weight,
epididymal weight and abdominal weight in HF group were hevier than the those of normal group, but HFX group was
significantly reduced compared to HF group. Relative body weight to epididymal weight and relative body weight to abdominal
weight in HF group were increased to 50%, 51%, respectively, compared to normal group, but HFX group was reduced 22%, 16%,
respectively, compared to HF group. The levels of serum triglyceride, total cholesterol, LDL-cholesterol and atherogenic index in
HFX groups were significantly lower than those of HF group, whereas HDL-cholesterol levels were significant increased.
Triglyceride contents of epididymal adipose tissue in HF group was increased to 39%, compared to normal group, but HFX group
was reduced to 15.8%, compared to HF group. Cholesterol contents of epididymal adipose tissue in HF group was increased 121%,
compared to normal group, but HFX group was reduced to 26%, compared to HF group. The activity of LPL in epididymal
adipose tissue was increased to 259% in HF group, compared to normal group and HFX group was reduced to 66%, compared to
HF group. These result of this study suggested that improved lipid metabolism observed in rats fed xylooligosaccharides may be
caused by an alteration of LPL activity in epididymal adipose tissue and lipid composition in serum. (Korean J Nutrition 35(10) :
1023~1030, 2002)
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g4 lipoprotein lipase (LPL)S A9bA| LoflA HA 5
o] BHlE 3 AP AMER FgEoj) 3
M 435t = chylomicron 2 VLDL (very low-
density lipoprotein)& 7FrE3lele], IDL (intermediate
density lipiproterin), monoglyceride &2 free fatty
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1. Xylooligo3<| ®Zx

A7 Q) N (Quercus mongolica))1 X xylan 100
g2 500 mM sodium phosphate buffer (pH 6.0) 1 1°i
Helgl I wlg) F06)3 Streptomyces thermocyaneoviolaceus
M0497} AAlEF= xylanaseE 94 ¥ 43 aide
#ZFF = 10 unit/ml SA #7113+ ¥ 60T shaking wat-
er bathellA 100 strokes/min®] £x2 AGEHA 124]

7k ukgaiat whe-E g 5 60ColA stdstdAs AT
%7 (evaporator) 2 A3 xZsl1 1 554L 60C
A dF Azt 80 g XY (80% &) AT xy-
looligod-&- £ A3 AL&3t9 ).

2. NHUFE MR X N9

ARFEL A% 100 g WY SpragueDawleyd 57
& thAsleid T A0l A Fdste] Aol o] g3ttt
H&A717] 98] dut i gALR (AFAL Co )& AFY o
HAS-% 39 (randomized complete block design)
o o8l Table 17 Zol Ad40lE & A= APTe
2 ra AEae oA FA4Aelel 10% xylooligodS
BEAZ F (NX group)¥® 1% cholesterolel 10% lard
E g3k Aol (HF group), HF#ll 10% xy-
looligo®& HZFAIZ1 Aol (HFX group)22 2z} 107}
g 470 F o] 457 ARSI TH A gAlole] 2L
Table 29 2t} AF7|5 Aol 4ToA BHASHn
Y 4 Azl FF3te] AHrRe] A k. olHf A
Ao 5= 22 + 109 55 50 + 10%9)1}.

3. ANENH
ARS7IZE g8 A 9 AFEES 12417 AN &
A FES 7IHE ether vH dl9lA 22 gauges] FA17]

Table 1. Composition experimental diet

Diet groups
Ingredients Normal NX HF HFX
Casein 18 18 18 18
Salt mixture"” 4 4 4 4
Vitamin mixture” 1 1 1 1
Cellulose 5 5 5 5
Corn oil 5 5 5 5
Sucrose 5 5 5 5
Starch 62 52 50.75 40.75
Sodium cholate - - 0.25 0.25
Cholesterol - - 1 1
Lard - - 10 10
Xylooligosaccharide” - 10 - 10
Total (%) 100 100 100 100

1) AIN-76 likness (g/kg mixture): CaCO;, 30.0 g: CaHPO,, 7.5 g:
K:HPO., 32.2 g: NaCl, 16.7 g: M gSO. - 7H,0, 10.2 g: ferric ci-
trate, 2.75 g: MnSO,, 0.51 g: KI,70 mg: CuCl, - 5H,0O, 35 mg:
ZnCl2, 25 mg: CoCl; - 5H,O, 5 mg: (NHJMo,O; - 4H,0, 5 mg

2) AIN-76 likness (mg/kg mixture): contained thiamin - HCI, 0.2 g:
riboflavin 0.2 g. pyridoxin, 0.2 g; nicotinic acid, 0.9 g. d-cal-
cium pantothenate, 0.6 g; folic acid, 0.1 g: biotin, 10 mg:
menadione, 0.45 g: retinglacetate, 20,000 1U: cholecalciferol,
10,000 IU; dl-o-Tocophery! acetate, 0.4 g: choline, 15 g; Ino-
sitol. 1 g; vitamin C, 0.34 g. p-aminobenzoic acid

3) Manufactured xylooligosaccharide from Quercus mongolica
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Table 2. Effects of dietary xylooligosaccharide on body weight, epididymal and abdominal weight, epididymal and abdominal index in rats

Body weight (g) Epididymal weight (g) Epididymal index (g/100 g b.w) Abdominal weight (g) Abdominal index (g/100 g b.w)

N 2820 + 16.6° 031 + 0.04° 0.12 + 0.01¢
NX 2683 + 104° 0.30 £ 0.05° 0.11 + 0.01°
HF 3370 £ 17.2° 0.61 = 0.05° 0.18 + 0.01°
HFX 2903 + 16.8° 0.40 + 0.02° 0.14 + 0.01°

2.70 + 0.30° 0.95 + 0.05°
1.87 + 0.21° 0.70 + 0.01°
4.82 + 0.60° 1.43 + 0.20°
3.48 + 0.30° 1.20 £ 0.11°

Al values are mean + SE (n = 10)

Values within a column with different superscripts are significantly different at p < 0.05 by Tukey's test.
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4. 99 FYAY, FSYLHE, HDL-BYLHE, LDL-2
JAHES UF 5F X FYFAAS (atherogenic in-
dex, Al)

g Fo] FAAM HAL g ganjaye] o kit
(Asan Co. Korea)2 AH&3te] 550 nmollA F3=E &
4t 84 AL T8 ALt

AU 22Y2EHE 4L ZF aan Ay o3
kit (Asan Co. Korea)& AHE31 500 nmolA F4=E
ZAslo] B4 Fel2EHE FEE AXtsdth. HDL-E4
288 £4& 93l 2% dextron sulfate9Jr 1 M MgCl,
AAed (1: 1) 718t 2 AEAE ARZ EFEAH
o] kit (Asan Co. Korea)& ’\}%6}04 500 nmolM &
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upe} oh&3 o] AMelvh. {Total cholesterol-(HDL
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3l 500 nm@ 550 nmolA 42 FREE S5
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tion(2 mg/ml sodium deoxycholate, 0.08 mg/ml Noni-
det Py, 0.05 mg/ml heparin, 10 mg/ml BSA-0.25 M
sucrose in Tris buffer) 10 volume®2= homogenization
AlZch? 233 A4 homogenated 22 12,000 X g, 4T
oA 1587 YA B8] A7) infranatante LPL &4
248 93 4o AMEsIAtt. LPLEAL Parkin
=2 93 A9 Riley & Robinson ¥¥dl| 9 &4
g9t §484-8 943 7142 triolein (600 mg)dll lec-
7}ate
AN A Azsgc. Axd 7183 apo-
lipoprotein C-1 7)3-& $Ig horse serum$& preincuba-
tiongt ¥ 20% albumin solution (pH 8.1)7 0.7 M Tris-
HCl buffer (pH 8.1), $F75 4] assay mixtureE HE
o). EAHRSO agsay mixture 1 ml# §4¢ 0.4 mlE
2o} 37CcolA 1A7H5<H incubationAlA F33HA L ©]
o AAE free fatty acids%& ACS-ACODHE o] &3t
AN kit (9 315}, dB) o2 FAs. LPLEAY
deeg tlssue‘;‘r 1A17F &<t W&4 p mole free fatty
acids® ¥Ast T
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Tukey’s HSD testell ¢l8] ¥-Aatsit. 2t A #7+e] 2
#A]E= SAS programe ©]-83}9] correlation coefficientd
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homogenizer &

& o

1. Ay 32
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Bk g 2R A 229 Fi¢) of
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Table 29 Z2u}. A%, Fu8 Ay 2 BRAW FAE= 1
A Hpalol el HRFL Aol vish 57121 xylooligod
& A7} HFXTZE HFZ 83 A FA9U0.
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Table 3. Effects of dietary xylooligosaccharide on levels of serum triglyceride and cholesterol in rats

TG Total-C HDL-C LDL-C
Groups HDL-C/ total C Al
(mg/d)
Normal 73.02 + 8.21° 96.01 + 6.93° 50.12 + 3.90° 31.29 + 1.82° 0.52 + 0.01° 0.92 + 0.03°
NX 70.12 + 9.51° 93.22 + 5.71° 49.88 + 3.25° 29.32 + 2.01° 0.54 + 0.02° 0.87 + 0.04
HF 12171 + 794 168.40 + 11.99° 2312 £ 400° 1209 + 9.16° 0.14 + 0.04 6.28 + 0.12°
HFX 90.62 + 4.45° 128.72 + 5.03° 28.15 + 2.95° 82.45 + 4.54° 0.22 + 0.03° 3.57 + 0.09°

All values are mean + SE (n = 10)

Values within a column with different superscripts are significantly different at p < 0.05 by Tukey's test.

G AFT F-0g AW 2 GAFE BRANEAE 1
a9l HF A 22 50%, 51%% S7HE9.29 114
w2lole xylooligo@-a 71t HFXw-S HF ol v]af zt
7+ 22%, 16% A A=At

2. 93 FYAY, FEYAHE, HDL-BAAHE, LDL-2
HAHES B R FUWH AP (atherogenic index)

A5 A, FFuULHE HDL-ZH2HE 2
LDL-Z#2H&9] g3k Table 33 2t} d3 SAAY
o] gk Aol uls] mX 4ol HF 3} HFX#
M FeolHor FrlEd o mAgA el xylooligod
S H718F HFX2 v 337 HF 2ol vl&) 26% 24
HAk (p <0.05). 83 FZA2HE T3 Aol v
al NXT2 ozl aJojrt QIlar, nx|HAle] HR#&
Adate] vldl 75% F7FEA 2} xylooligoDg FHE
HFX3& HF H])3) 24% 22590 (p <0.05). HDL
FY2HES Aol vla] 1A eolE 3 ot A
Ax5HA 2ot xylooligo Bg FF3 TAME 7
%7Vt LDL 23 24H & %S HFwol A4hatel H]
3 oF av] A= FUhE FFolen, HFXTS HFwol
vl&l 43% A=A EF F e 4HEF HDL-Z#
2HEo] Ax8}= H]& (HDL-C/ Total -C)& Al &
A7} B v)8) HF T2 45% 7499029, HFXT
2 HF T ¥l8) 57% o3 o= 7t A, S04 stk
WAz gl FWASA4 (atherogenic index)¥ A4
91 0.9291d) Bisted HFo| 6.2884 < 6ui7tA] Z7}s]
oy HFXT2 3.57=2 HFol H]3) 43% A3t At

3. B1& A¥e FHAY X BYAHE AT

a8 Az FAAY 4 Y 2uE g% 54 4
T Table 49 2t} FA4ALe] g2 nx44o] HF
2 Aahtel vlsf 39% 7o xylooligo B8 ¥4
g #91 NXT#2 A4 F#Eoled HFXTS HFT
v 15.8% ZAHAY. SU2HE TS x4 o]
HFZ& A4kl vl8 121% 2718 .2W xylooligo B

Table 4. Effects of dietary xylooligosaccharide on triglyceride, cho-
lestero! of epididymal adipose tissue in rats

Group Triglyceride Cholesterol
N 28.52 + 2.11° 0.33 + 0.01°
NX 26.68 + 2.44° 0.30 + 0.03°
HF 39.67 + 2.76° 0.73 + 0.03°
HFX 3339 + 1.12° 0.54 + 0.02°

All values are mean + SE (n = 10)
Values within a column with different superscripts are significantly
different at p < 0.05 by Tukey's test
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Fig. 1. Effects of dietary xylooligosaccharides on fipoprotein lipase
(LPL) activites of epididymal adipose tissue in rats. All values are
mean + SE (n=10). Bars with different letters are significantly dif-
ferent at p < 0.05 by Tukeys test.
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HFol 18] 66% 7435ttt
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= 0.4588, p <0.05) ¥ H¥ug Lz FAAY (=
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Fig. 2. Correlations between lipoprotein lipase
(LPL) of epididymal adipose tissue and serum
triglyceride and epididymal adipose tissue in
rats.
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