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Plasma Lipids and Fecal Excretion of Lipids in Rats Fed
a High Fat Diet, a High Cholesterol Diet or
a Low Fat/High Sucrose Diet
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Department of Food and Nutrition, Han Nam University, Taejon, Korea

ABSTRACT

The effect of feeding various diets on plasma lipids, liver lipids, fecal excretion of lipids

and triglyceride secretion rate was studied in Spraguc-Dawlcy rats fed for 1 month dicts contai-
ning high at(40% of energy © HF) high cholesterol(1% : HC), low fat/high sucrose(70% :
HS) or control diet(CT). Weight gain in HS group was gencrally higher than in CT group.

Liver weight and liver lipid contents were higher in HC group than in other groups.

Plasma

triglyceride(TG) was higher in the HS group but there were no differences in TG contents

of HF or HC groups compared to CT group.

Fecal excretion of lipid was higher in HC than in HF, HS and CT groups. Hepatic TG
secretion was not significantly different in four dietary groups. Accordingly, hypertriglyceridemia
shown in HS group does not seem to bc resulted from the increased TG secrction rate.

KEY WORDS : hyperiniglycenidemia « high fat * high cholesterol - high sucrose dict -

triglyceride secretion rate.
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Table 1. Compasition of semipurfied diets(g/kg diet)
Diet

Ingredients

CT HF HC HS
Corn starch 698.85 530.85 698.85 -
Sucrose - - - 698.85
Casein 180 180 180 180
DL-methionine 2 2 2 2
Lard 43 211 33 43
Cholesterol - — 10 —
Salt mix" 405 405 405 405
Vitamin mix?®95)  13.65 13,65 13.65 13.65
Cellulose 20 20 20 20
Choline bitartarate 2 2 2 2

1) Salt Mixture(g/kg Salt Mixture) ; Calcium carbo-
nate 300.0, Dipotassium phosphate 322.5, Magne-
sium sulfate + 7H,O 102.0, Monocalcium phos-
phate + 2H;0 97.5, Sodium chloride 167.5, Ferric
citrate * 6HyO 15.5, Potassium iodide 0.8, Zinc ch-
loride 1.0, Copper sulfate + 5H;0 0.6, Manganese
sulfate * H.0 5.0, Sodium selenite 0.1, Chromium
potassium sulfate - 24H,0 0.55.

2) Water soluble vitamins(mg/kg diet) 5 Thiamin
hydrochloride 10, Riboflavin 20, Biotin 0.5, Folic
acid 4, Inositol 500, Para-amino benzoic acid 100.

3) Vitamin AD mix(per kg diet) ; Vitamin A 0.1mg
(8501U), Vitamin D 0.01mg(85IU) in 1ml com
oil

4) Vdamin EK mix(per kg diet) ; a Tocopherolace-
tate 501U, Menadion 20mg in 2ml com oil

5) Vitamin Bjs(per kg dier) ; Cyanocobalamin 50ug
in Iml HyO
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Table 2. Body weight gain, food intake, calone consumpton, FER. liver, spleen, intestine and epididymal
fat pad weights, and EFP. index of rats fed high fat. high chalestercl, high sucrose or low fat
diets

CT HF HC HS

Body wight gain, g 173.48+ 7.820 22 201974 644" 197181 2.48%  204.39+6.24P

Food intake, g §91.38+ 14.21%° 868.92+ 12.76*  415.19% 6.54P 492.02+ 8.340

Calorie -consumption 50.97+ 1.85N5% 56.98+ 2.00 55.32+ 1.87 55.87+ 1.09

FER. 0.44% 0.012 0.56+ 0.02" 0.48+0.012 0.48+0.012

Liver, g .60 0.50 9.59% 0.512 12.46£0.11¢ 10.17£ 0420

Spleen, g 0.42+ 0.08M5 0.62% 0.07 0.46% 0.05 0.57£0.05

Intestine, g 748+ 0.67N% 10.12+ 0.91 8.28+ 0.55 8.91+1.25

Epididymal far pad, g 4.69+ 0.24N8 6.20% 0.34 478 0.85 6.09% 0.48

EF.P index? 8111k 23688 36.36+ 1.87 28.74£ 1.88 36.50% 2.65

1) Mean £ SE

2) Values with differert alphaber within the column were

significantly different by Scheffe’s test. p<{0.05.

$) Not significantly different by Scheffe’s test, p<C0.05.

4) EF.P. Index
Weight of E.F.P(g)

* 10000

Cdlone intake for ol experimental period(Kcal)
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Table 3. Plasma glucose, cholesterol and tnglycerol concentrations, and in wivo TG secretion rates of rats
fed high fat, high cholesterol. high sucrose or low fat diets

cT HF HC HS
Glucose, mg/dl 141.82:% 19.931N52) 142,80+ 8.20 152.72£ 8.11 118.15% 11.55
TG, mg/dl 81.08% 6.567%%) 107.87£ 5.89" 62.97+ 3.39° 149.18+ 24.43¢
Cholesterol, mgydl 99.12% 3.29N5 109.08+ 9.24 92.80 6.39 106.65% 9.23
TG Secretion 27.60% 2.79N° 32,67+ 2.54 80.67+ 5.30 87.40+ 582

in vivo®

1 Mean + SE

2) Not significantly different by Duncan’s multiple range test. p<(0.05.

3) Values with different alphabet within the column were significanty different by Duncan’s muliiple range
test. p<C0.05.

4) Triglyceride Secretion is expressed as mg triglyceride/min. 100g body wt

Table 4. Serum HDL-cholesterol and ketone body contents, and lipid contents in liver, feces and carcass
of rats fed high at, high cholesterol, high sucrose or low fat diets

CT HF HC HS
HDL-cholesterol, mg/dl 185.094 16.92VN52) 192 574 17.29 114830+ 13.71  136.58+ 17.16
Ketone bodies, mg/dl 11540+ 8.40N°% 105.38% 8.41 113.72+ 4.55 154772321
Lipid( %), liver 0.27+ 0.03%) 0.32+ 0.03° 100X 0.07° 087+ 0.02¢
Lipid( %), feces 13.47+ 1.56° 14.67+ 0.89* 23,12+ 1.00" 15.88% 0.97¢
Feces weight(g/3day) 1.65%£ 0.05° 2,12+ 0.15% 267L£ 0.17°  234% 0.15°
Lipid( %), carcass 12.23+ 0.85% 14.62+ 0.62° 11655 0.80* 1496 0.76°

1) Mean * SE
2) Not significantly different by Scheffe’s test, p<{0.05.
3) Values with different alphaber within the column were significantly different by Schefte’s test. p<(0.05.
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Table 5. Apparant fat digestibility, ingested fat of rats fed high fat, high cholesterol. high sucrose of low

fat diets
CT HF HC HS
Fat digestibility( %) 86.86 1.6002  95.86+ 0.44¢ 72.13+ 1.572 80.04+ 1.31°
Ingested fat(g) 0.56%+ 0.02° 2.54% 0.09* 0.73% 0.01° 0.61%0.01°

1) Mean * SE

2) Values with different alphabet within the column were significandy different by Scheffe’s test. p<{0.05.
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