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Effects of Dietary Ca Levels and Kinds of Lipids on the Lipid
Metabolism in the Rats

Kwon O Ran * Kim Mi Kyung

Dept. of Food & Nutrition, Ewha Womans University
= Abstract=

Effects of a change in dietary Ca content and an alteration in dietary lipid type on lipid
metabolism have been investigated in male Sprague-Dawley rats.

The results obtained were summarized as follows ;

1) There was no comparable changes in food consumption and body weight gain among
all 9 groups.

2) Serum total lipids and cholesterol were lowest when high Ca-corn oil diet was fed, and
highest when low Ca-butter diet was fed.

3) The contents of total lipids and cholesterol per g liver and total liver showed no consistent
tendency with the dietary treatment.

4) Addition of Ca to the diet caused the significant increase in the dry fecal matter and
fecal Ca. And fecal total lipids and fecal cholesterol were much greater if the high-Ca diet
was fed than if control and low-Ca diet were fed.

It is concluded that Ca and polyunsaturated fatty acids have tendency of hypocholesterolemic
effect.
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Table 1. Experimental design

Group Ca level(%) Lipid source
HCa-C 13 Corn oil
HCa-S 13 Sesame oil
HCa-B 13 Butter
CCa-C 1.52 Corn oil
CCa-S 1.52 Sesame oil
CCa-B 1.52 Butter
LCa-C 0.1 Corn oil
LCa-S 0.1 Sesameoil
LCa-B 0.1 Butter

HCa ® High Calcium

CCa : Control Calcium*

LCa : Low Calcium

~C : Corn oil(P/S ratio 4.6)**

—S : Sesame oil(P/S ratio 2.7)

—B : Butter(P/S ratio 0.1)

* Based on the pattern of American Institute of
Nutrition(AIN)2"

** Data provided by the Nutrition Coding Center,
University of Minnesota®
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Table 2. Composition of experimental diet

zupef Alel] b x]i & —

a5e A

(g/kg diet)

GroW  HeaC  CCaC  LCaC HCaS CCa§  LCaS HCaB CCaB  LCaB
Ingredients )
Sucrose 692 692 692 692 692 692 692 692 692
Corn starch 0 180 30.5 0 18.0 30.5 0 18.0 305
Casein 200 200 200 200 200 200 200 200 200
Corn oil 45 45 45 - - - - - -
Sesame oil - - - 45 45 45 — - -
Butter - - - - - - 45 45 45
Cholesterol 10 10 10 10 10 10 10 10 10
Salt mixture* 175 175 17.5 175 175 175 175 17.5 17.5
CaHPO, 355 17.5 5.0 35.5 175 5.0 355 175 50

Vitamin mixture**

* Salt mixture based on the pattern of American Institure of Nutrition (AIN)?" : (g/kg salt mixture)
Sodium chioride 74.1  Potassium citrate, monohydrate 220.0 : Postassium sulfate 52.0 + Magnesium oxide
24.0 + Manganous carbonate 3.5 + Ferric citrate 6.0 » Zinc carbonate 1.6 + Cupric carbonate 0.3 ; Potassium
iodate 0.01 * Sodium selenite 0.01 + Chromium potassium sulfate 0.55 : Sucrose, to make 500.0

** Vitamin mixture . 1) Vitamin A, D Mixture (mg/cc corn oil)-Vitamin A 0.1 (850 IU) ; Vitamin D 0.01

(85 I

2) Fat soluble vitamin mixture-Alpha tocopherol acetate 5g * Menadion (Vit K) 200mg ; Corn oil 200

cC

3) Water soluble vitamin mixture(mg/kg diet)-Choline chloride 2000 ; thiamin hydrochloride 10 ; Ribofla-
vin 20 5 Nicotinic acid 120 ; Pyridoxine 10 3 Calcium pantolthenate 100 : Biotin 0.05 : Folicacid 4 : Inositol

500 ; Para-aminobenzoic acid 100
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Table 3. Food consumption and body wwight gain
Body weight gain
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Food consumption

Group (g/day) (g/5 week)
HCa-C 14.7+ 10" NS? 134.1+ 159 N.S.
HCa-S 14.0+ 0.7 1315+ 104
HCa-B 162+ 0.5 140.8+ 12.8
CCa-C 134402 109.3+ 11.6
CCa-S 141+ 0.7 1134+ 9.8
CCa-B 134+ 0.6 909+ 6.5
LCa-C 152+ 09 133.0+ 52
LCa-S 132+ 0.7 99.6+ 06
LCa-B 153+ 0.7 129.2+ 28

1) Mean+ SEM.
2) Not significant among 9 groups at a=0.05 level
by Scheffé test.
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Table 4. Weights of liver, hind limb muscle, and epididymal fat pad (@
Group Liver(% of body wt.) Hind limb muscle Epididymal fat pad
Left right
HCa-C 8.26+ 0.90V ab? (3.35) 195+ 0.11 NS? 193+ 0.13 N.S. 349+ 051 NS.
HCa-S 883+0.70 ab (3.65) 2.00+0.11 202+ 0.10 3.22+ 046
HCa-B 9.13+ 044 ab (3.54) 2.09+0.12 211+ 0.08 390+ 0.25
CCa-C 725+ 0.70 ab (351) 1.78+ 0.09 1.80+ 0.09 2.67+0.36
CCa-S 7.64+ 028 ab (3.64) 1.83+ 0.02 1.83+ 0.05 2.84+ 031
CCa-B 669+ 035 b (344) 1.66+ 0.06 1.73+ 0.06 263+ 0.33
LCa-C 10.14+ 041 a (4.02) 2.14+0.07 2,09+ 0.08 3.00+0.63
LCa-S 829+ 020 ab (3.78) 1.99+ 0.09 1.96+ 0.09 208+ 0.21
LCa-B 955+ 0.63 ab (3.86) 2.04+ 0.06 2.08+ 0.06 3.73+0.73

1) Mean+ SEM.

2) Values within a column not followed by the same letter are significantly different at a=0.05 level

by Scheffé test.

3) Not sifnificant among 9 groups at a.=0.05 level by Scheffé test.
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