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Lack of effect of dietary minerals on liver cholesterol
concentrations in rats
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Summary: Female rats were fed cholesterol-free, purified diets with different
concentrations of calcium (0.13-0.75 %, w/w), magnesium (0.02 or 0.04 %) or phos-
phorus (0.2-0.8 %) as the only dietary variable. After 28 days, no effects of the
minerals were found on liver cholesterol concentrations and rates of fecal excretion
of bile acids.

Zusammenfassung: Wihrend 28 Tagen wurden an Ratten cholesterinfreie halbge-
reinigte Diliten, die verschiedene Konzentrationen von Calcium (0,13-0,75 g/100 o),
Magnesium (0,02-0,04 g/100 g) oder Phosphor (0,2-0,8 g/100 g) enthielten, verab-
reicht. Die unterschiedlichen Mineralkonzentrationen hatten keinen Einflufl auf
Serum- und Lebercholesterin oder die Ausscheidung von Gallensiuren im Kot.
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Introduction

Increased intakes of ecaleium have been shown to counteract casein-
induced hypercholesterolemia in rabbits (1). We wanted to know whether
dietary calcium also affects cholesterol metabolism in rats. Generally, liver
cholesterol concentrations in rats are more sensitive to diet than serum
cholesterol concentrations. Thus we have measured liver cholesterol in
the course of our studieg on the effects of dietary calcium, magnesium, and
prhosphorus on nephrocalcinosis in female rats (2,3).

Materials and methods

Animals, housing, and diets have been described (2, 3). Four experiments with
female rats, aged about 3 weeks, were carried out. After a pre-experimental period
of about 10 days, the experimental diets and demineralized water were supplied ad
libitum. Table 1 shows the mineral composition of the cholesterol-free purified
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Table 1. Calculated concentrations (g/100 g) of minerals in the diets.

Diet code

1 2 3 4 5 6 7
Calcium 0.25 0.25 0.50 0.50 0.13 0.75 0.50
Magnesium 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Phosphorus  0.20 0.40 0.40 0.80 0.40 0.40 0.40

8 9 10 11 12 13 14
Calcium 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Magnesium 0.02 0.04 0.04 0.02 0.02 0.04 0.04
Phosphorus  0.80 0.40 0.80 0.20 0.60 0.20 0.60

Indicated minerals were the only dietary variables. Ingredient composition and
results of chemical analysis can be found elsewhere (2, 3).

Table 2. Body weight, liver cholesterol, and fecal bile acid excretion.

Diet code

1 2 3 4
Experiment 1
Body weight? 187+ 10 181+15 174+ 4 164 7
Liver weight? 7.8+ 0.7 77+ 04 69+ 06 68 04
Liver cholesterol® 49+ 03 50+ 0.3 51+ 0.5 52+ 04
Fecal bile acids® 1.3+ 0.6 1.3+ 0.6 1.1+ 05 22+ 07

5 2 3 6
Experiment 2
Body weight? 161+10 165+ 11 162+ 7 165+ 7
Liver weight? 7.3+ 0.7 7.2+ 0.7 69+ 0.9 6.6+ 0.7
Liver cholesterol® 43+ 0.3 50 0.5 52+ 13 50+ 0.5
Fecal bile acids® 1.3+ 05 0.8 04 1.1+ 04 1.1+ 04

7 8 9 10
Experiment 3
Body weight® 167 £ 10 159+ 12 174+ 18 160+ 8
Liver weight® 8.0+ 0.8 8.1+ 0.8 7.8+ 1.1 7.6+ 0.5
Liver cholesterol® 44+ 02 43+ 02 45+ 06 42+ 04
Fecal bile acids® 1.1+ 02 14+ 1.0 1.3+ 05 1.5+ 05

11 12 13 14

Experiment 4
Body weight? 157 =15 169+ 8 165+ 6 16611
Liver weight?® 63+ 14 7.2+ 0.5 7.1+ 0.6 67+ 0.8
Liver cholesterol® 49+ 11 48+ 04 48% 08 50z 03
Fecal bile acids® 1.2+ 0.2 1.8+ 07 1.5+ 05 1.6+ 0.3

2, g; ®, pmol/g; ¢, pmol/d

. Means + SD for six rats per dietary group.
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diets. Calculated concentrations of calcium, magnesium, and phosphorus agreed
well with the analyzed concentrations (2,3). The experimental period lasted 28 days.
From days 26 to 28 feces of each rat were collected. Liver cholesterol and fecal bile
acids were determined as described (4).

Resulis and discussion

Table 2 documents that variations in the intake of calcium, magnesium,
or phosphorus did not affect liver cholesterol concentrations and rates of
bile acid excretion in female rats. Thus cholesterol metabolism in rats may
be insensitive to the amount of calcium in the diet. Contrary, rabbits
displayed a decrease of serum cholesterol after increased intakes of cal-
cium (1). A possible explanation for such a species difference has been put
forward (5).
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