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< Abstract>

The influence of fat level and dietary fiber on serum and liver lipid concentration of
the rat was investigated. Groups of rats were fed respectively 3%, 5%, 20% fat containg
and free fiber diet until 5th week. From 5th week to 9th week high fat diet groups of
rats were devided high fat diet group, high fat pectin supplemented diet group and high
fat cellulose supplemented diet group. Pectin and cellulose at 10% was supplemented to
high fat diets. After rats were fed for 9 weeks, all rats were sacrificed to collect
the liver and blood samples by heart puncture. Serum and liver lipids were determined
on all rats and compared the histochemical lipid staining method with the biochemical
analysis of serum and liver lipids.

A high fat diet caused increased level of the total lipids, total cholesterol and free
cholesterol contents in the liver and the serum. Rats fed pectin reduced body weight,
serum lipid and liver lipid but cellulose had no effect to reduce serum and liver lipid
concentration,

These results indicate that dietary fat level led to changes in the lipid metabolism of
rats and that pectin was more effective in lowering serum and liver lipid than cellulose.
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Table 1, Composition of experimental diets
Tor comper] oo | L [Cq HEP | HFC
Corn starch | 64.7 | 66.7 | 49.7 | 44.7 | 44.7
Casein 20 20 20 20 20
Soybean oil 5 1 5 5 5
Shortening*? | — 2 15 15 15
Pectin*s — — — 10 —
Cellulose*+ 5 5 ) — 10
Choline. Cl 0.3; 0.3| 0.3 0.3] 0.3
Vitamin Mix.*s| 1 1 1 1 1
Mineral Mix.*¢| 4 4 4 4 4

*1. C: Control, LF: Low Fat, HF: High Fat,
HFP: ngh Fat Pectin, HFC High Fat
Cellulose

*2, Shortening: Made from hydrogenated deo-
dorized vegetable oil manufactured by cal-
western packaging corporation company
(U.S.A)

#3, Pectin: Citrus pectin, galacturonic acid
content approx. 75.1%, methoxy content
7.25%, Sigma Chemical Company.

#4, Cellulose: Alpha cellulose, Sigma Chemical

Company.
#5, Vitamin mixture 8] £4-& o3 e},
(mg/100g)
Retinol acetate 93.2
Vitamin Dy 0.5825
a-tocopherol acetate 1200.0
Vitamin Ky 6.0
Thiamin. HCl 59.0
Vitamin B, 59.0
Pyridoxine. HC1 29.0
Vitamin By, 0.2
Vitamin C 588.0
Biotin 1.0
Folic acid 2.0
Calcium pantothenate 235.0
Nicotinic acid 294.0
Inositol 1176.0
Sucrose 96257. 0175
100. 000(g)

*§, Mineral mixture ¢] £4-& v}-&xb v},
(g/100g salt mix.)

Calcium carbonate 29.29
Mono potasium phosphate 34.41
Mono calcium phosphate. 2H,0 0.43
Sodium chloride 25. 06
- Magnesium sulfate. 7H;0 9,98
Copper sulfate. 5H,0 0.156
Ferric citrate. 6H,0 0.623
Magnese sulfate. H,O 0.121
Zinc chloride 0.02
Potassium iodide 0. 0005
Ammonium molybdate. 4H;O 0.0025

Liver
i fixed with 10°% neutral formalin
! (for 18~24hr, at 4 C)

Fixed liver

‘ sectioning in 8x thickness with
cryostat at —20°C

Prepared sections

washing with 70% ethanol
staining with oil red—0
solution for 2min.

Oil red —0 stained section

washing with 70% ethanol
washing with distilled water
staining with hematoxylin solution

Hematoxylin stained section

| washing with ammonia water
| washing with distilled water

Mounting

Fig. 1. Staining process with oil red -0

in liver cells
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gl 2}e] (p<0.05) % B}l ;A ulol] 3 7} 5l fiber = 0% bindingeo] & ¢-&-& B, o
Table 2, Food intake and body weight gain
Group cxe LF HF | HFP HFC

During 1-5weeks

Body weight gain 200.5+12.9*| 189.2+12.5 | 109.1+8.8

Food intake 632.11+13.1 651.1+15.8 514.2+1L.5
During 6-9weeks

Body weight gain 79.81+8.4 76.9+9.4 79.418.0 56.6+8.0 88.818.7

Food intake 607.14+15.8 | 669.81+9.7 514.6+10.9 | 461.1+14.1 553.6412.7

*#1. Mean+S.E.

*2. C: Control, LF: Low Fat, HF: Hight Fat, HFP: High Fat Pectin, HFC: High Fat Cellulose.
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Table 3. Effect of diets on total lipids, total cholesteral, free cholesterol in serum and liver
N ltems Serum Liver
Total lipid g)%ﬁilsterol fhrgfesterol {{istarti:iie Total lipidl‘ clhogﬁal%erol‘ fz(ligfesterol
Groups (mg/lsoeorlgrln) (mg/éggg‘nll) (mg/ég(l)_umrh) b(ogd/ylvpv(lg) (mg/liver) ‘(mlgn/rfl*?'ogvf ) 1(11351{ lvg(t)%
C*s | 437.8+ 7.§:ﬂ 116.9-5. 84 19.43.0 | 2.92:+0. 2N1'S725 129, 2‘?545 6+54.3 | 260.5--14
LF 388.31+32.78 | 84.144.9% 17.1x2. IN'S 2.93+0. 19 708.4+25. 2'“485 0--17.8% 236.4+16
HF 510. 8+46. 04 126.4i5.8C 21.8i2.2N.S 3. 24i0.23 1251, 3+48. 8689 0--41.55 404, 1+-124
HFP 398.5+35.58 | 89.4+3.9° 18.3i2.2N.S 3.06:t0.2N4 827.4i27.4c1561.5i32.6 194.8-+138
HFC 508, 5-+38, 84 122.5i7.11‘C 21.8i2.51.s 3.4320. INBS 1021.5i23?§668-5i34.8 334.3+18
*], Mean-+S.E.

*2. A,B,C same superscripts represent no significant difference(p<C0.05) in the same column.
(scheffe’s test)

#3. C: Control, LF: Low Fat, mF: High Fat, HFP: High Fat Pectin HFC: High Fat Cellulose
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The slight fat deposit on the peri-
pheral zones of liver lobule was obs-
erved in control groups.

Qil red-O stain, X100

Fig. 2,

Fig. 8. The trace fat deposit on the liver
lobule was observed in low fat groups.
Oil red-o stain, X100

A7eke ®arl 9= vk chemically purified
cellulose = 157 o] 44 Bh-2 of& Aolule] A
7}8+A] ¢k & hypocholesterolemic effect & v}
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gko v hypocholesterolemic effect & ¢Jod
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Fig. 4. The siignficant fat deposit on the
central and peripheral zones of liver
lobule wereo bserved in the high fat
groups.

Oil red-O stain, X100

Fig. 5.

The slight fat deposit on the perip-
heral zone and trace fat deposit on
the central zone of liver lobule wers
observed in high fat pectin group.
0Oil red-O stain, X100
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A pe] Aol v X & gk 7

Fig. 6, The moderate fat deposit on the peri-
pheral zone and slight fat deposit on
the central and intermediate zones of
liver lobule were observed in the high
fat cellulose group.

Oil red-O stain, X100
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