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The Effect of Dietary Fat Levels and Sources of Dietary Fiber
on Serum and Liver Lipids of Rats

You Kyung Chang - Hong Jae Youn
Dept. of Food & Nutrition, College of Home Economics, Han Yang University

=ABSTRACT=

The effect of fiber sources on lipid metabolism was investigated in relation to the level of
dietary fat. After rats were fed each diet for 4 weeks, all animals were sacrificed to collect the
liver, and blood samples by heart puncture.

Total lipid, total cholesterol, phospholipid and HDL- cholesterol were determined in ser-
um. Total lipid and total cholesterol were also determined in liver.

These results were compared with the histochemical appearances by the method of Oil red-
O staining. Higher level of fat in the diet appeared to increase the total lipid levels in serum
and more fat in the liver cells were shown from the high fat diet judging from the EM. pi-
ctures.

Phospholipid concentration in serum was greater in the rats of high fat groups than tho-
se of the control or non—fat groups. High fat level caused to decrease the HDL— cholest -
erol concentration in serum, .

Pectin decreased serum and liver lipids and the deposit of fat in the liver cells. HDL-
cholesterol levels in serum was increased by pectin.

Whereas the cellulose supplementation had no effect to reduce serum and liver total lipid
levels, and cellulose did not decreased the deposit of fat in the hver cells.

From these results, it is concluded that dietary fat levels led to changes in the lipid me-
tabolism of rats and pectin may exhibit a lowering total lipid contents in serum and liver.

Cellulose may slightly elevate serum and liver levels, or have no lowering effect.
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Table 1. Composition of experimental diets

CEEA -

$tH2, a8y Trowell® & o] “non—nutritive ”
fiber 7} 43} 7| ol A AelA 750 gl AE o}
yn, =3 fiber o A3 59 A3MF, A3, 9
A3t 53 WA b YL LTP S, Wells 52 3}
Ershoff'® & pectino] 79} Abeol A4 W} 7]
cholesterol +&& w&¢] F= 37} gdvka B3 3}
gt Ao]A fiberFol & pectin, caragheenan 7
£ fiber= & u] cholesterol FE & AsA7= F
HE /A Ao g nusglon!P®, gum
agar, cellulose 52 &3 cholesterol 2] & g=1j )
o4 A== F3E Relx YTt

weld] £ dTlAs 4olFe g mAw
Aole] H7l5l pectin, celluloser} A U 719 ="
kel vl Gl A AEHct

arabic,

ME W wy

1) 44 &%
A F 305~815¢ =+ Sprague—Dawley4 albino
rats, <7 48v7ElE EF A5 2479 A8 77

fot0 g Ebonent c NF HF HFP ~ HFC  HFPC  HFCCY
Corn starch 64.7 69.7 49.7 447 47 442 42
Casein 20 20 20 20 20 20 20
Soy bean oil 5 - 5 5 » 5 5 5
Beef tallow - - 15 15 15 15 15
Cellulose!” 5 5 5 - 10 - 10
Pectin?’ - - - 10 - 10 -
Choline, C 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Mineral mix3’ 4 4 4 4 4 4 4
Vitamin mix4’ 1 1 1 1 1 1

Cholesterol — - - — — 0.5 0.5

1) Cellulose was Alpha cellulose and purchased from Sigma Chemical Company. .
2) Pectin was citrus pectin, galacturonic acid content approx. 75.1%, methoxy content 7.25% by Sigma

Chemical Company.

3) Mineral mixture (per 100 #) Calcium carbonate, 29.29 7 ; monopotassium phosphate, 34.41# ; monocalcium

phosphate. 2H
te. 5H,0, 0.15

0O, 0437 ; sodium chloride, 25.06¢ ; magnesium sulfate. 2
6 g ; ferric cirtrate. 6H,0, 00623 ¢ : manganese sulfate. H,0, 0.121 ¢; zinc chloride,

20, 9.98 #: copper sulfa-

0.01 ¢ ; potassium iodide, 0.0005 ¢ ; ammonium molybdate. 4H,O, 0.0025 g.

4) The vitamin mixture was composed of retinol acetate, 93.2mg

K,,6.0mg ; thiamin HCl, 59.0 my
583.0mg ; biotin, 1.0mg 5 folic acid, 2.0mg; calcium pantothenate,
mgs and sucrose to 100.0( #)

ate, 1200.0 mp; vitamin
tamin By,, 0.2mg ; vitamin C,
nicotinic acid, 294.0mg; inositol, 1176.0

; vitaminD,, 0.5825mg ; a—tocopherol acet-
; vitamin By, 59.0 mg : pyridoxine HCl, 29.0”?; vi-
235.0mg3

5) C;Control, NF? Non Fat, HF : High Fat, HFP : High Fat pectin, HFC : High Fat Cellulose, HFPC : Hi-
gh Fat Pectin Cholesterol, HFCC : High Fat Cellulose Cholesterol. '
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Tabfe 2. Effect of diets on food intake, weight gain, feces weight, relative liver size, and size of epidid-

ymal fat pad of rat

elative liver

Die T e ik Feos et it oic571067 boay Epifirmal
c» 639.3+ 21.4”2) 83.1+ 95 14,40+ 1.33 243+ 0,01 5.0+ 0.99

NF 670.4+ 28.6%P 76.6+ 11.6 13.32+ 0.98 2.30+ 0.04 3.94+ 0.062
HF 601.8+ 18.8 823+ 4.4 14524 0.61¢ 2.42+ 0.03 5.63+ 0.09
HFP 5482+ 13.0 66.4+ 2.9 13.07+ 0.78° 2.35+ 0.06 4.65+ 0.08
HFC 590.3+ 29.9 658+ 6.3 20.90+ 0.843¢ 241+ 0.09° 5.26- 0,09
HFPC 536.3+ 25.1° 722+ 10.3 1258+ 0.80° 2.70+ 0.09 4,88+ 023
HFCC 585.5+ 23.8 76.1+ 59 19.80+ 1.77% 3.06+ 0.172 6.40+ 0.13

1) Mean + S.E

2} a, b, c, values sharing a common superscH%
P:

3) C: Control NF: Non Fat, HF : High Fat

t letter are significantly different by Scheffe's test (p<0.05)
High Fat Pectin, HFC : High Fat Cellulose, HFPC :

High Fat Pectin Cholesterol HFCC: High Fat Cellulose Cholesterol
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Table 3. Effect of diets on serum and liver lipid, cholesterol, serum phospholipids and serum HDL—ch-

olesterol in rats

Serum Liver
: .. Total . . HDL- Total Total

Diet |Total lipids cholesterol Phospholipids cholesterol lipids cholesterol

100¢ 100'¢

g/ 100mt mg/ 100 a2 g/ 100 nt g/ 100mz me/100¢ m/lee

2)

e 43.9+ 10.9* 93.4+ 2.3V 158.4+ 10.9 56.3+ 3.6* 4141+ 445 144+ 2.1

NF 261.8+ 146% 843+ 3.0 149.4+ 74 82,8+ 4.8%P 338.4+ 30.3 9.24 0.8

HF 50L0+ 193  102.3+ 2.7 1752+ 14.3 61.5+ 3.8° 4277+ 36.8 17.1+ 14

HFP | 4588+ 229  90.3+ 2.7 1627+ 29 482+ 3.3 3952+ 35.0 1244+ 1.7

HFC | 505.2+ 195  110.0+ 8.3 1699+ 19,82 344+ 2.9 518.8+ 17.3 201+ 0.7
HFPC| 5320+ 230 1060+ 2.9% 169.9+ 5:8° 35.6+ 2.8°¢ 610.84- 20.32 23.7+ 152
HFCC!| 573.0+ 158  126.8+ 5.0 204.8+ 7.63° 21.8+ 3.0° 9365+ 43.9% 549+ 442

1) Mean+ S.E.

2) a, b, ¢, values sharing a common superscript letter are significantly different by Scheffe’s test(p <0
3) C:Control, NF:Non Fat, HF : High Fat, HFP : High Fat Pectin, HFC : High Fat Cellulose, HFPC :Hig

.05).
h

Fat Pectin Cholesterol, HFCC : High Fat Cellulose Cholesterol
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total lipids o] Folxl& #AgE 9l Fiber F5
o W& &AW total lipids & FF-& HFCAolFo]
HFP4] o] ol u]a} EHgko} FH4 5 Mg
@3 total cholesterol B2 2|4l G=Fof weps]
= HF3o|¥, CAo|i#, NF4o|¢ o8 o}
o FRE Aole molA Yotk AolF AR
pectin 3} cellulosedl] w2 @A total cholesterol
F&2 HFPAo|Fo] HFA o] & ¥ HFCAolTanet ot

grord 4lolel cholesterolo] M7= gle we] = HF-
PCHolEo] HFCCHolE mek dskvt 4Rl ph-
ospholipids % x5 o] Fobgel wel F7kst
fdot feA <l 5 ohgla 4ele cholesterol
£ A 71sl= 24 phospholipids+F 5 A3 &
7b5kgl v, HFPCAlo| 2] )&+ HFCC 4 o]Fo]
353 5718 237}, HDL—cholesterol &2 4¢]
o] xupo] whobdel whe} wobd NF4o]Fe C4
o]F @ HFAo]Zuc} =oton], 4ole] H7}3 pe-
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wel E7k= 9l vt pectin®} cellulose 7} 719} total
lipids 5ol "X 98FE vlmsted xw HFP4o]
F& HFC4 o] 2 th, HFPCHo|F& HFCCYolE
2t} 719 total lipids 40| Woivh e IA W
224 A pectin} cellulose 8] 3L ulmsted B
w HF Alo]Frcl HFP4 o] 6] 7ol A2 total lip-
ids F-& oo} 938 HFCH ool A+ %t
= Aol cholesterolo] #7542 vl 55 HF
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Fig. 1. None of fat deposit on liver lobule was
observed in Initial groups. Oil red— O st
ain, x 100.

Fig. 2. The silghtly fat deposit on peripheral zo-
nes of liver lobule was observed in Con-
trol groups. Oil red—O stain, x 100.
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Fig. 3. The trace fat deposit on the liver lobule
was observed in Non Fat groups. Oil red
— O stain, x 100.

Fig. 4. The moderate fat deposit on the periph-
eral zone and slight fat deposit on the
central zone of liver lobule were obser-
ved in the High Fat groups. Oil red-O
stain, x 100.
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Fig. 5. The trace fat deposit on the peripheral
zone and moderate fat deposit on the ce-
ntral zone of liver lobule were observed
in the High Fat Pectin groups. Oil red —
O stain, X 100.

Fig. 6. The significant fat deposit on the periph-
eral zone and moderate fat deposit on the
central and intermediate zones of liver lo-
bule were observed in the High Fat Cel-
lulose groups. Oil red -~ O stain, x 100.

F o] 43 oHE Yoshida$®e 3o} Ux|8lc} Fir
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Z45E A 89l did cellulose 3 7F7-E pectin
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AR Ho] Eolv Aoz YAt P celluloser
pectin¥} }2 £7] 3134 48 glsled 4o|F ca
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tin®el gyt §E Aew AAEw, o] fiber 9
FHebet SR, Aol AR, Aol xgdl ok 3
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Fig. 7. The significant fat deposit on the central
and peripheral zones of liver lobule were
observed in the High Fat pectin Choles-
terol groups. Oil red— O stain, x100.

Fig. 8. The very significant fat deposit on the I
ver lobule was observed in the High Fat
Cellulose Cholesterol groups, Oil red —O
stain, x 100.
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