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were at pathologically high levels (Fig. 10; Finola et al., 1937). Although the
average cord phosphorus levels were almost the same in the supplemented and

nonsupplemented groups, a few infants born to supplemented mothers were

hyperphosphatemic. Magnesium levels were not measured.

Vitamin D During Infancy; Human Versus Cows’ Milk

Another common change during most of this century was the shift

from breast- to bottle-feeding. Cows’ milk has a much higher P/Mg ratio

that does human milk: 7.5/1 versus 1.9/1 (Cockbumn et al., 1973). Thus, it

a not surprising that hyperphosphatemia is more prevalent in formula-fed than

= breast-fed infants, with and without vitamin D supplements (Figs. 11, 12;

Pincus et al., 1954). The same investigators also measured the serum calcium
nels of the same groups of infants, and reported an unexpected finding:

smong the formula-fed infants, despite the higher concentrations of calcium

& cows' than in human milk, the serum calcium levels of several infants were
bower than in any of the breast-fed infants (Fig. 12). The lowest calcium
avels were in several infants given the larger amount of vitamin D. Adapting
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<ows’ milk formula to resemble human milk more closely has partially
corrected these abnormalities (Oppé and Redstone, 1968). y

Hypocalcemic irritability, like infantile and premature adult cardio-
vascular diseases, has become more prevalent during this century. Only in the
past 10 to 15 years has the dependence of plasma calcium levels in“infancy
va the magnesium status been accepted. The composite figure 13 (Cockbum
¢t al., 1973) clearly depicts the lesser predilection of bottle-fed infants to
<onvulsions, and the simultaneously low plasma magnesium and calcium and
high phosphorus in the convulsing (bottle-fed) infants. The better response of
kypocalcemic convulsions to magnesium than to calcium or barbiturate is
depicted in Table 11. (Turner et al., 1977). -

Infants that are particularly susceptible to falling magnesium levels after
birth are those that suffer from IUGR (Tsang and Oh,.1970; Tsang, 1972)
and infants of diabetic mothers (Tsang et al., 1972; Tsang and Brown, 1977).
Diabetics are subject to magnesium deficiency (Martin, 1969).- The nature
of feeding these latter infants was not designated, but the mothers being
American, formula was probably used.

DISCUSSION

The practice of medicine has changed substantially during the past 40
years, not only because of new diagnostic and therapeutic developments, but
because new diseases have emerged or increased in incidence. In a commentary
on the change in pediatric practice from the 1930s to the 1950s, Hutchison



Table 11. Pre- and Post-Treatment Plasma Magnesium, Calcium and Phosphorus in Response to Treatment of

Neonatal Tetany *
Results of Treatment with Magnesium, Calcium, or Phenobarbitone (Mean + SD)
Magnesium Therapy (37) Calcium Therapy (34) Barbiturate Therapy (33)
Pre-Treatment Post-Treatment Pre-Treatment Post-Treatment Pre-Treatment Post-Treatment
Plasma magnesium 1.18%£0.34 1.75 £ 0.41 1.21%0.18 1.27£0.22 1.17+£0.22 1.28 £0.21
(mEq/L)
Plasma calcium 6.16 £0.64 8.19 £0.97 5.80%0.72 7.24 £1.12 6.11 2£0.66 7.05 £1.06
(mg/100 ml)
Plasma phosphorus 9.7 £1.05 9.02 £1.42 9.94 £1.04 8.94 £1.26 9.71£1.32 8.53%1.13
(mg/100 ml)
Number of seizures  1.86 £0.9 (After B 1.72£0.9 (After B 1.6710.8 (After B
started) started) started)
3.24£4.23 8.36110.2 893194
Number of doses 2.31%0.5 15631 5.9 1248 +5.8
required for cure

*Adapted from Turner, Cockburn and Forfar, 1977.
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(1955) noted new renal and pancreatic diseases and considered the possibility
that measures taken to abolish rickets might have resulted not only in infan-
tile hypercalcemia (then prevalent in Great Britain—see Seelig, 1969b), but in
new organic diseases. A variety of pediatric cardiovascular abnormalities has
also been increasingly reported during the same era, and has persisted to the
present. Direct and inferential evidence has been presented that the changed
nutritional patterns since the 1930s might be to blame for a variety of cardio-
vascular and related or associated abnormalities that might be acquired during
gestation and intensified during infancy, or that emerge during infancy or
later life. Physicians who care for adults with IHD, atherosclerosis, hyper-
lipemia and hypertension, and epidemiologists and geneticists seeking explana-
tions for the increased incidence of these disorders are increasingly looking to
the infant years for clues as to origins and means of prevention of what has
become a major epidemic.

Stress, in this paper, has been on magnesium deficiency—absolute and
induced by dietary and other factors—as an important factor in sudden, un-
expected cardiac death (during infancy, childhood, and early adult life—
especially in men), and in chronic cardiovascular diseases. It is possible that
the damage caused by vitamin D excess intensifies that produced by dietary
magnesium deficiency, and that the primary lesion might be the cardiovascular
necrosis and subsequent fibrosis, that can be produced experimentally by
magnesium deficiency alone. Excess vitamin D increases blood pressure, the
calcific process, and arterial fatty infiltration. Excess dietary fat further
increases the tendency towards atheroma formation. The similarity of
some of the cardiac and other defects and growth and mental retardation
associated with the fetal alcohol syndrome (Hanson et al., 1976), and with
the use of lithium (Weinstein and Goldfield, 1975) or of anticonvulsants
(Speidel and Meadow, 1972; Anderson, 1976) to those seen with vitamin D
excess suggests that each of these agents might cause the damage by means
of a common mechanism. Anticonvulsants interfere with vitamin D
metabolism (Christiansen et al., 1975), and cause hypomagnesemia
(Christiansen et al., 1974). Alcoholism has long been known to cause mag-
nesium depletion (Flink et al., 1954; Flink, 1980). Lithium alters magnesium
metabolism, a subject discussed by Birch (1981) (in this symposium) as
possibly related to the fetal cardiovascular damage in infants bom to mothers
receiving lithium during pregnancy. Thus, there is at least circumstantial
evidence that several pharmacologic agents that adversely affect magnesium
retention or metabolism can cause cardiac and related congenital diseases.

There is much still to be done before we understand the complete
picture of nutritional factors involved in the pathogenesis of cardiovascular
diseases. We hope that as investigations progress, nutritional intervention can
be modified and new steps taken, so as to prevent some of the diseases that
have reached epidemic proportions during the past 40 years.
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