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Summary: Female  rats were fed cholesterol-free, purif ied diets with different  
concentrat ions of  calcium (0.13-0.75 %, w/w), magnes ium (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 concentrat ions and rates of  fecal excret ion 
of  bile acids. 

Zusammenfassung: W&hrend 28 Tagen wurden an Ratten cholesterinfreie halbge- 
reinigte Di~ten, die verschiedene Konzentrat ionen yon Calcium (0,13-0,75 g/100 g), 
Magnesium (0,02-0,04 g/100 g) oder  Phosphor  (0,2-0,8 g]100 g) enthielten, verab-  
reicht. Die unterschiedl ichen lVIineralkonzentrationen hat ten keinen EinfluB auf  
Serum- und Lebercholester in  oder  die Ausscheidung yon Gallens&uren im Kot. 
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Introduct ion 

I n c r e a s e d  i n t a k e s  o f  c a l c i u m  h a v e  b e e n  s h o w n  to  c o u n t e r a c t  c a s e i n -  
i n d u c e d  h y p e r c h o l e s t e r o l e m i a  in  r a b b i t s  (1). W e  w a n t e d  to  k n o w  w h e t h e r  
d i e t a r y  c a l c i u m  a l so  a f fec t s  c h o l e s t e r o l  m e t a b o l i s m  in  ra ts .  G e n e r a l l y ,  l i v e r  
c h o l e s t e r o l  c o n c e n t r a t i o n s  in  r a t s  a r e  m o r e  s e n s i t i v e  to  d i e t  t h a n  s e r u m  
c h o l e s t e r o l  c o n c e n t r a t i o n s .  T h u s  w e  h a v e  m e a s u r e d  l i v e r  c h o l e s t e r o l  in  
t h e  c o u r s e  o f  o u r  s t u d i e s  o n  t h e  e f fec t s  o f  d i e t a r y  c a l c i u m ,  m a g n e s i u m ,  a n d  
p h o s p h o r u s  o n  n e p h r o c a l c i n o s i s  in  f e m a l e  r a t s  (2,3). 

Materials  and methods  

Animals,  housing, and diets have been descr ibed (2, 3). Four  exper iments  with 
female rats, aged about  3 weeks,  were carried out. After a pre-exper imenta l  per iod 
of about  10 days, the exper imenta l  diets and demineral ized water  were suppl ied  ad 
l ibitum. Table 1 shows the mineral  composi t ion of  the cholesterol-free purif ied 
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Table  1. Calcula ted  concen t r a t i ons  (g/lO0 g) of  mine ra l s  in t he  diets.  

Diet  code  

1 2 3 4 5 6 7 

Ca lc ium 0.25 0.25 0.50 0.50 0.13 0.75 0.50 
M a g n e s i u m  0.02 0.02 0.02 0.02 0.02 0.02 0,02 
P h o s p h o r u s  0.20 0.40 0,40 0.80 0.40 0.40 0.40 

8 9 10 11 12 13 14 

Ca lc ium 0.50 0.50 0.50 0.50 0.50 0.50 0.50 
M a g n e s i u m  0.02 0.04 0.04 0.02 0.02 0.04 0,04 
P h o s p h o r u s  0.60 0.40 0.80 0.20 0.60 0.20 0.60 

Ind i ca t ed  minera l s  were  t he  only  d ie ta ry  var iables .  I n g r e d i e n t  c o m p o s i t i o n  and  
resu l t s  o f  chem ica l  analys is  can  be  f o u n d  e l s e w h e r e  (2, 3). 

Table  2. B o d y  weight ,  l iver  choles te ro l ,  a n d  fecal  bi le  acid excre t ion .  

Diet  code  

1 2 3 4 

E x p e r i m e n t  1 
B o d y w e i g h t  a 187"+10 181"+15 174+ 4 164_ + 7 
Liver  we igh t  a 7.8 -+ 0.7 7.7 +__ 0.4 6.9 + 0.6 6.8 -+ 0.4 
Liver  cho les te ro l  b 4.9 + 0.3 5.0 + 0.3 5.1 +_ 0.5 5,2 "+ 0.4 
Fecal  bi le  ac ids  r 1.3 "+ 0.6 1.3 • 0.6 1.1 • 0.5 2.2 + 0.7 

5 2 3 6 

E x p e r i m e n t  2 
B o d y w e i g h t  a 161+10 165+11 162+_ 7 165+_ 7 
Liver  we igh t  a 7.3 -+ 0.7 7.2 • 0.7 6.9 • 0.9 6.6 _+ 0.7 
Liver  cho les te ro l  b 4.3-+ 0.3 5.0 • 0.5 5.2+ 1.3 5 . 0 -  0.5 
Feca l  bi le  ac ids  c 1.3 • 0.5 0.8 +_ 0.4 1.1 • 0.4 1.1 • 0.4 

7 8 9 10 

E x p e r i m e n t  3 
B o d y  we igh t  a 167 _+ 10 159 -+ 12 174 • 18 160 + 8 
Liver  w e igh t  a 8 .0_  0.8 8.1 +_ 0.8 7.8 + 1.1 7 .6_+  0.5 
Liver  cho les te ro l  b 4.4 + 0.2 4.3 _+ 0.2 4.5 + 0.6 4 .2_+ 0.4 
Fecal  bile ac ids  c 1.I • 0,2 1.4 • 1.0 1.3 • 0.5 1 .5_+ 0,5 

11 12 13 14 

E x p e r i m e n t  4 
B o d y w e i g h t  a 157_.+15 169___ 8 165_+ 6 166"+11 
Liver  w e igh t  a 6.3 -+ 1.4 7.2 + 0.5 7.1 "+ 0.6 6,7 + 0.8 
Liver  cho les te ro l  b 4.9 + 1.1 4.8 _+ 0.4 4.8 + 0.8 5.0 -i-_ 0.3 
Fecal  bile ac ids  c 1.2 + 0.2 1.8 "+ 0.7 1.5 - 0.5 1.6 • 0.3 

~, g; b, ~moYg; c, ~mol/d. Means  _+ SD for  s ix ra ts  p e r  d ie ta ry  group.  
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diets. Calculated concentrat ions of calcium, magnesium, and phosphorus  agreed 
well with the analyzed concentrat ions (2,3). The exper imental  period lasted 28 days. 
From days 26 to 28 feces of each rat were collected. Liver cholesterol and fecal bile 
acids were determined as descr ibed (4). 

R e s u l t s  a n d  d i s c u s s i o n  

T a b l e  2 d o c u m e n t s  t h a t  v a r i a t i o n s  in  t h e  i n t a k e  o f  c a l c i u m ,  m a g n e s i u m ,  
o r  p h o s p h o r u s  d i d  n o t  a f f ec t  l i v e r  c h o l e s t e r o l  c o n c e n t r a t i o n s  a n d  r a t e s  o f  
b i l e  a c i d  e x c r e t i o n  in  f e m a l e  ra t s .  T h u s  c h o l e s t e r o l  m e t a b o l i s m  in  r a t s  m a y  
b e  i n s e n s i t i v e  to  t h e  a m o u n t  o f  c a l c i u m  in  t h e  d ie t .  C o n t r a r y ,  r a b b i t s  
d i s p l a y e d  a d e c r e a s e  o f  s e r u m  c h o l e s t e r o l  a f t e r  i n c r e a s e d  i n t a k e s  o f  ca l -  
c i u m  (1). A p o s s i b l e  e x p l a n a t i o n  for  s u c h  a s p e c i e s  d i f f e r e n c e  h a s  b e e n  p u t  
f o r w a r d  (5). 
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