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Effects of Dietary Fiber Sources on Lipid Metabolism and
Kidney Function in Rats Fed High Cholesterol Diet
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Dept. of Food and Nutrition, Seoul National University, Seoul, Korea

ABSTRACT

This study was conducted to investigate the effects of dietary fibers (cellulose, polydextrose, pec-
tin, ricebran) supplementation on the kidney function of hyperlipidemic-induced rats on a high choles-
terol diet (5% cholesterol), Serum lipid concentrations were not influenced by dietary fiber sources,
but the pectin group was effective in reducing serum lipid levels. Total serum protein and albumin
concentrations tended to higher in the polydextrose group, and serum creatinine and urea-N
concentrations were higher in the pectin group than those in the other groups. Even though total uri-
nary protein was high in the pectin group, GFR was reduced (18~30% decrease) as compared to
other groups. The urea-N level was elevated in the polydextrose group as compared to that of cellu-
lose group(25% increase). Total lipid, triglyceride and cholesterol concentrations in the liver of pectin
group were lower than those of other groups, Total lipid and cholesterol concentrations in the kidneys
were reduced in pectin and ricebran groups, respectively. The total cholesterol concentration in fecal
was significantly high in the polydextrose and pectin groups(p<0.05), and the triglyceride concen-
tration was highest in the pectin group. These results indicate no significant effects of dietary fiber
supplementation on the kidney function of hyperlipidemic-induced rats on a high cholesterol diet, but
pectin was very effective to improve lipid metabolism and to reduce GFR,
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HE&Y 4sEFHd dHAME A2 §e ApHst
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Aol AUt WM 2 AdFdMe A A
A4 o] §-<l MEBZ 9 =(cellouse), 3 (pectin),
#7A(rice bran)$}t Aol F AU FPHL
E 2 X (polydextrose)7t A E& =ulE40lE &
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28 AF 200z BEE A WA LIRS
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8l 28} &4 0] (5% cholesterol) & F43t32, 2 ]
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polydextrose (PD), pectin(PE), rice bran(RB)&
thA] 8F < F3tsich(Table 1). 4¥717 ¥
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Table 1. Composition of experimental diets (g /kg)

Ingredients CLY PD? PEY RBY

Casein 200 200 200 200
Starch 600 600 600 600
Beef tallow 50 50 50 50
Methionine 3 3 3 3
Vitamin mixture® 10 10 10 10
Mineral mixture® 35 35 35 35
Choline chloride 2 2 2 2
Cholesterol 50 50 50 50
a-Cellulose 50 - - -

Polydextrose - 50 - -

Pectin - - 50 -

Ricebran - - = 50

1) CL : a-cellulose, 2) PD : polydextrose, 3) PE : pec-
tin, 4) RB : ricebran, 5), 6) AIN-76.
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(1) X&E 24

HH 9 X3 Fringes} Dunn®yjog
QA A} 42 E ¥4 & 27 Bigg'”] Wy
Zlatkis$} Zak¥uy, HDL-cholesterol& # A
(4 %A HDL-cholesterol kit)© &, LDL-chol-
esterol-& Friedewald2|e] o) AsA A1&3tit).
74, Az ¥wel 3 AL Folch $%9) Wy oz
Zadu & Sd2HEY FHAAY 4 €Y
33U ez HAEA

(2) & chME, L0, A|0EI, urea-N &2
U AFRH O 2 (GFR)

F3¥E AEY 93 =8 Y4 EH A FEA
A 3 el 4x¥al, A oleld, urea-N §F
3 GFRE 43t 894 5 3 oA s 484
e FAE v T3 w4 P (FFAF kit)
£, A oleld &L picric acidg ©]-§¥ Jaffe
reaction’y (8 A o kit)-Z, urea-N 3%& urease
EAN(YEANG kit) o2 ENHAT. =9 3 &
WA 33-e pyrogallol red total protein test kit
& A28t GFRE g3 = $9 Adoteld
A =FE o143 o do g AMNHUTh

GFR =creatinine of urine(mg /d/) X volumn
of urine /creatinine of serum(mg /dl)

3. A Me|

RE 24X E& SAS package& ol 83le 4%
AAg Y+ EFLAZ JENUT & 4¥F9
Py A 7ol BAA #2942 Duncan’s multiple
range test 2 5% foFEA HF3H
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o Y& o 4 A 29 HEAF, MFFNF L
o] H-&& Table 29} Zdh. HFANZF ¢ MFF7t
& polydextroseFo] z+z} 488g, 289go 2 H&
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ol Holx& ggten, 4o]AE Al polydex-
troseo] 0.132.2 thE ol dfzrot A vt
Wi UeA FelMe AolE BolR] gt oY
o] Ao Aol d /e 7o @& Aojrt 40|
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EY2HETEE AN Ade BIZ W {A}
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Table 2. Body weights and FERY

Final Body
body weight FER
weight (g) gain(g)

CL 443.26+17.84™ 250.62+24.23 0.12+0.01™
PD 488.51+16.37 289.83+18.56 0.13%0.01
PE 475.34£17.06 263.04+17.34 0.12+0.01
RB 458,67+24.72 239.57+18.83 0.11%£0.01

D FER : Food Efficiency Ratio

Values are mean+S.E,

™ : Not significant.
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Table 3. Serum lipids in rats fed experimental diets (mg /di)
Total-lipid Triglyceride Total-cholesterol HDL-cholesterol  LDL-cholesterol
CL 372.0+53.6™ 20.5+11.1™ 209.0+34.7™ 85.3+19.1® 119.4+46.6™
PD 515.3+£65.0 14.8+ 2.9 265.0+25.5 117.2+ 7.4 144.8+35.3
PE 321.3+43.5 13.2+ 3.2 181.0£13.5 914+ 8.1 80.0+12.8
RB 410.7+78.9 12.3+ 1.7 229.5+23.0 106.6+16.0 120.5+16.0

Values are mean+S.E.
™ : Not significant

NEAIHRE ANA £} F4 A3 2 cellulose o Y
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Aol it AXEF L NFFF A&AA @
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HalE =AM e 2 Fahe Table 49 7t} €3
9] & 9y FF e celluloseZo| folHeZ B3t
2(p<0.05) 1 &L polydextrose, ricebran
o, pectingt ©2 2 WA YEinith €3 4829
&2 polydextroseZ-o] & o) ¥l&) fo3esw
=) 9H(p<0.05) pectinZ#} ricebran Ztol v
ol ARole e, A/GHEL HPFE T
o] alo]& Holx] ¥ttt ¥AH9 urea-N& cellu-
loseo] tha WA Vel AT A ¥ Zh] #9]3
Ql Aol AUt}

4. = = & Y, urea-N, ZHIOIEIH Eak
AbTtH) o 2(GFR)

4715 WslE Yoluyl f3ly 1Y =ul4d
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Table 4. Total-protein, albumin, A /G ratio, urea-N and creatinine concentration in serum

Total-protein Albumin A /G ratio Urea-N Creatinine
(g/dD (g/dD) (mg /d)) (mg /di)
CL 8.2+0.3™ 3.3+0.2% 0.7+0.1™ 8.7+1.9™ 1.9+0.2™
PD 7.9+0.2 4.0+0.12 1.0+0.0 11.5+1.2 1.8+0.2
PE 6.410.1 2.9+0.1° 0.9+0.1 12.2+0.9 2.7+0.3
RB 6.9+0.2 2.8+0.9° 0.7+0.0 12.7+1.2 2.0+0.1

Values are mean+S. E.

Values within the same column with different subscripts are significantly different at p<0.05 by Duncan’s muitiple

range test,
™ : Not significant.
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2 A8 AYHEZ 289 4& dotred o] 4H
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I ole 7Y, F% € 98 F/PEY. B 49
o] M & polydextrose 9} k2 ujd ¥ creatinine %
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& 224 AFZ77 e A BAN de Re
2 3238 & 7 Aok AT A d3&(GFR) 2 49
gud= s F2 B(S), AP), YEF(Na)9
A#HAFE] AHY ALFA 3 &3 VY F(re-
nal plasma flow)7} ZtAaso] A7]%F] Astd)
AWNAH o8 AV g FHAhe AR 7% A%
€ o}713h ol g HHY A4 AEA o3
&o] F71B¥Ea gled, # AF9ME Table 5
o Yebd vie} o] Heold o FH7F AT o
Fgol JEL WANE FUA T pectinZ oA AL
FA g3go] AA AP, o]+ pectin#ol

& Yol /ARG = § Sl AujdFo] =
g A 7]Qlj Aoz AlEEY.

5. 2 NF =E 2ol X AE

Table 5. Urine volume, total protein, urea-N, creatinine concentrations and GFR in urine

Urine volume Total protein Urea-N Creatinine GFR
(m/ /day) (mg /day) (mg /day) (mg /day) (mJ /min)
CL 14.5+2.4™ 18.1+3.5™ 280.7+83.6™ 17.1£1.0™ 0.66:+0.07
PD 20,2+2.0 23.4+2.0 350.1+38.4 14.7£1.0 0.56+0.05
PE 14.612.2 25.9+1.8 313.0+33.4 16,9£1.8 0.4510.06
RB 14.5+3.3 21,4120 314.7+47.2 17.8+3.0 0.62+0.09
Values are mean+S.E,
™ : Not significant.
Table 6. Liver weights and lipid contents in rats fed experimental diets
Liver lipids (mg /g dry weight)
Liver wet weight Total ) ) Total
(g) (mg /g BW) lipid Triglyceride cholesterol
CL 18.9+1.2™ 42,5132 519.2425,9% 82.316.7° 140.2+13.0"
PD 20.7£0.9 42.4+3.2 591.5+ 7.8* 157.0+5.62 179.0t 4.3
PE 16.2+0.8 33.9+3.2 451.1% 8.9° 89.1+4.3® 115.8+ 4.1
RB 17.1+1.3 37.3%£3.2 543.3+10.1%® 92.745.7%® 151.6+ 5.1

BW: body weight

Values are mean + S.E.

Values within the same column with different subscripts are significantly different at p<0.05 by Duncan’s multiple
range test.

™ : Not significant,
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F oA o} REEBNE

Z %A Ul o] polydextrosed ¢ HEA|
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Table 7. Kidney weights and lipid contents in rats fed experimental diets

Kidney lipids (mg /g dry weight)

Kidney wet weight Total Total
Trigl id
(g) (mg /g BW) lipid riglycende cholesterol
CL 2.7+0.1™ 6.1+£0.3* 136.3+6.9™ 10.3+2.7™ 13.2+1.3*
PD 3.1+0.1 6.410.2 142.8+£5.6 10.9+2.0 16.4+0.9
PE 2.9+0.1 6.1+0.3 129.7+2.4 12.9+1.2 14.9+0.6
RB 2.8+0.2 6.2+0.1 129.5+5.9 12.5+25 14.4+1.2
BW: body weight
Values are mean + S.E,
™ : Not significant.
Table 8. Fecal excretions and lipid contents in rats fed experimental diets
Fecal lipids (mg /day)
Fecal dry Total Triglyceride Total
weight (g /day) lipid i cholesterol
CL 2.6+0.6™ 889.1+219.2 2.81+0.9° 356.9+117.1°
PD 2.1+£0.4 991.5+178.6 1.4+0.4° 723.7+148.6*
PE 2.2x0.2 989.1+ 82.3 2.0+0.3 743.6+ 68.4*
RB 1.8+0.3 759.2+127.2 1.3+0.2° 4324+ 89.0%°

BW: body weight
Values are mean + S.E,

Values within the same column with different subscripts are significantly different at p<0.05 by Duncan’s multiple

range test,
™ : Not significant.
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& BojAe %A, pectingto] thE o
Hl&] ¥ 3¥ 293, HDL-cholesterol 3 &
2 polydextrose, rice bran, pectin, celiulose
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