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Relation of Magnesium Ions to Calcium and 
Phosphate Absorption 

CHEMICALLY, magnesium and calcium are related since 
both elements are members of Group II of the Periodic 
Table. Physiologically, however, in plants1 or in animals2 

their actions are often antagonistic. It has been shown 
that magnesium-deficient rats absorb more calcium from 
the gastrointestinal tract than do control rats3 and the 
active transport of calcium ions across the intestinal wall 
of several species is depressed by magnesium ions•. These 
experiments in~cate again a physiological antagonism 
between these wns and also suggest the possibility of a 
common ab_s?rpti~e pathway. However, the experi
mental conditwns m the former study3 are abnormal since 
ma~esium is_ an integral part of normal diets and mag
~esm~ defiCiency m~y. have caused changes in the 
mtestmal mucosa which allowed more calcium to be 
absorbe_d. ~n vitro type experiments• are, by their nature, 
unphyswlogwal and extrapolations from such isolated 
systems. to. in~erpretations concerning overall calcium 
absorptwn ~n vwo may not be valid. 
. The literat_ure i~ filled with conflicting reports concern
II?-g the relatwnship between magnesium intake and cal
cm:r_n balan~e. High magnesium i~take has been reported 
to Increase -7 , to decrease8 •9 and In some cases to have 
essentially no effectt 0- 12 on calcium balance. However 
v:alid c?mparisons ?etween these studies are impossibl~ 
smce d~erent spemes were used, dietary regimens were 
very vaned and m some cases the experiments were poorly 
controlled. ~ece~tly, it has been observed that increasing 
the magnesmm mtake tended to make calcium and 
phospha~e balance more positive depending on the dietary 
CajP ratwn13 •14 • These latter experiments however were 
desi~ned for a~other purpose and lacked adequate c~ntrol 
of dieLary calcmm and phosphorus. To determine whether 
magnesiu~, when administered to rats in amounts greater 
than ~eq';lrred for adequate growth and maintenance, had 
any s~gnificant effect on calcium absorption, a series of 
experiments was carried out on rats fed diets of 
varied calcium and phosphorus composition. The animals 
supplemented with magnesium were pair fed with their 
contro_ls. Excreta were collected during a 12-day period 
f~llowmg a pre-treatment period of 5 days on the different 
d~ets and were analysed for calcium and phosphorus. 
Frg .. 1_ shows the effects of supplemental magnesium, 
admrmstered as MgCl26H20 in 10 per cent glucose drinking 
water, on faecal calcium. The control rats drank approxi
m~tely the same_volume of a 10 per cent glucose solution. 
With the exception of those animals fed diets containing 
only trace amounts of calcium, supplemental magnesium 
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Fig. 1. Faecal calcium (mg). Black, normal magnesium intake; white, 
supplemental magnesium 
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Fig. 2. Faecal phosphorus (mg). Black, normal magnesium intake; 
white, supplemental magnesium 

decreased faecal calcium significantly. This was particu
larly evident at the higher levels of calcium intake. Thus, 
it is apparent that under normal dietary conditions, that 
is, in the presence of calcium in the diet, increasing the 
magnesium intake promoted calcium absorption rather 
than inhibited it. However, if the diet was essentially 
free of calcium (an abnormal condition), increasing the 
magnesium intake tended to decrease the absorption of 
calcium. 

In Fig. 2 are shown the effects of supplemental magne
sium on faecal phosphorus. When the calcium intake was 
low, magnesium increased faecal phosphorus, but if dietary 
calcium was 0·4 per cent or greater there was a tendency 
for decreased faecal phosphorus. Thus, magnesium will 
either increase or decrease phosphate absorption depending 
on dietary conditions. 
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Effect of Carcinolipin on the Adenosine 
Triphosphatase Activity of Isolated Cellular 

Fractions 
CARCINOLIPiN, the carcinogenic lipid isolated from bio

logical materials1, was found to stimulate protein syn
thesis in cell-free systems•. However, it was not possible 
to decide if it affected this process directly or only in
directly, since protein synthesis is an ene£gy-dependent 
reaction3

• 


	Relation of Magnesium Ions to Calcium and Phosphate Absorption

