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Supravalvular aortic stenosis and EFE were produced in rabbits born to dams 
overd0$Cd with vitamin D during gestation (Coleman, 1965; Friedman and 
Roberts, 1966). IUGR is a product of scarred placentas (Warkany et al ., 
1961; Scott and Usher, 1966; Wigglesworth, 1966), and there is a greater 
likelihood of its occurring in immature primiparas, mothers who have had 
previous SGA-infants or who have had six or more pregnancies. It is ass<>­
ciated with a 16-fold increase of incidence of congenital heart disease (Scott 
and Usher, 1966). Required is investigation of the magnesium and vitamin D 
status of mothers suffering from toxemic pregnancy, who have had histories 
of abnormalities during pregnancy, or have had stillbirths, SGA-infants, or 
children with congenital heart disease. 

Better insight into the magnesium status of pregnant and postpartum 
mothers and infants is likely to be obtained by determination of percentage­
retention of a parenteral1oad of magnesium than by determining serum 
magnesium levels (Harris and WUkinson, 1971; Caddell, 1975; Byrne and 
Caddell, 1975; Caddell et al., 1975a, b), assuming essentially normal renal 
handling of magnesium (Freeman and Peanon, 1966). It may now be diffi­
cult to ascertain whether relative or absolute vitamin D excess during human 
gestation affects the health of the mother, the placenta, or the infant, because 
vitamin D supplementation is normally unavoidable. 1his is particularly 
true in the United States and Canada, where milk, breakfast foods, and pre­
natal vitamins each usually provide all or some of the 400 I.U. of vitamin D 
recommended as both the recommended daily allowance and the maximal 
permitted amount (Committee on Nutrition, 1963; Seelig, 1970), an inter­
esting situation for a substance to which there is an enormous variation 
in response (Fanconi, 1956; Seelig, 1969b, 1970). During the 1930s, when 
vitamin D-supplementation gained in popularity, and when it was starting to 
be given (usually with calcium salts) to pregnant women, two studies were 
undertaken that indicated that such supplementation might not be uniformly 
safe. Brehm (1937) found extensive placental calcification in two groups of 
90 women each, who were given vitamin Dl (one with and one without cal­
cium lactate) during pregnancy. Such placental calcification was not seen 
in the four other groups of 90 women each, who were given (1) only calcium 
lactate, (2) cod liver oil, (3) both, or (4) neither. 1his study was undertaken 
when the incidence of calcified placentas, fused sutures and decreased size of 
fontanels, and difficult labors, was found to have increased in incidence after 
the practice of vitamin D supplementation had been instituted in an 
cal clinic. Another group of investigators, also concerned about the possible 
effect of vitamin D supplementation during pregnancy on increased bone 
density, and on cranial suture closure of infants that might contribute to 
difficult labors, found that m several instances, in which women received 
vitamin Dl and calcium phosphate, maternal and cord blood levels of calcium 
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•trc at pathologically high levels (Fig. 10; Finola et al., 1937). Although the 
" ·nagc 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 DwiDa Infancy; Human Venus Cows' Milk 

Another common change during most of this century was the shift 
from breast- to bot~feeding. Cows' milk has a much higher P/Mg ratio 
chat does human mille 7.5/1 versus 1.9/1 (Cockburn et al., 1973) . . Thus, it 
• not surprising that hyperphosphatemia is more prevalent in fonnula-fed than 
e breast-fed infants, with and without vitamin D supplements (Figs. 11, 12; 
P.ncus et al., 1954). The same investigators also measured the serum calcium 
Intis of the same groups of infants, and reported an unexpected fmding : 
nong the fonnula-fed infants, despite the higher concentrations of calcium 
• cows' than in human milk, the serum calcium levels C'!' several infants were 
~r than in any of the breast-fed infants (Fig. 12). The lowest calcium 
c-rcls were in several infants given the larger amount of vitamin D. Adapting 
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.;orrected these abnormalities (Opp«! and Redstone, 1968). 
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Hypocalcemic irritability, like infantile and premature adult cardi~ 
'&ieular diseases, has become more prevalent during this century. Only in the 
put 10 to 15 yean ha$ the dependence of plasma calcium levels in' infancy 
.-t lhe magnesium status been accepted. The composite figure 13 (Cockburn 
tl al., 1973) clearly depicts the lesser predilection of bottle-fed infants to 
.:unvulsions, and the simultaneously low plasma magnesium and calcium and 
tu~ ph~phorus in the convulsing (bottle-fed) infants. The better response of 
tl)·pocalcemic convulsions to magnesium than to calcium or barbiturate is 
drpicted in Table 11. (Turner et al., 1977). 

Infants that are particularly susceptible to falling magnesium levels after 
birlh are those that suffer from IUGR (Tsang and Oh, .1970; Tsang, 1972) 
and infants of diabetic mothers (Tsang et al., 1972; Tsang and Brown, 1971). 
~abctics are subject to magnesium deficiency (Martin, 1969).· The nature 
o>( feeding these latter infants was not designated, but the mothers being 
American, fonnula was probably used. 

DISCUSSION 

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



Table 11. P~ and Post-Treatment Pla5ma Magnesium, Cal.cium and Phosphorus in Response to Treatment of 
Neonatal Tetany • 

Results of Treatment with Magnesium, Calcium, or Phenobarbitone (Mean ± SD) 

fW. Tretlhnent POit·Trutmmt 

Plasma mapesium 1.18 ±0.3-4 1.7S ±0.41 
(mEq/L) 

Pluma calcium 6.16 ±0.64 8.19 ±0.97 
(ma/lOOml) 

Pluma phosphorua 9.7 ± l.OS 9.02 :t 1.42 
(ma/100 ml) 

Number of seizures 1.86 ± 0.9 (After 8 
started) 
3.24 ±4.23 

Number of d011e1 2.31 :t o.s 
required for cure 

•Adapted from Turner, Cockburn and Forfar, 1977. 

c.Jcblm 'nrerapy (34) 

Pn-Tretltmmt Po1t-Tret1tment 

1.21 ± 0,18 1.27 ±0.22 

S.80 ±0.72 7.24 :t 1.12 

9.94 ± 1.04 8.94 :t 1.26 

1.72 :t 0.9 (After 8 
started) 
8.36 :t 10.2 

IS.63 :t S.9 

&rbitrmlte 'nrerapy (33) 

1.17±0.22 

6.11 ±0.66 

9.71±1.32 

1.67 :t0.8 

1.28 ±0.21 

7.0S :t 1.06 

8.S3 ± 1.13 

(After 8 
started) 
8.93 :t 9.4 

12.48 :t S.8 
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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 cardi~ 
vascular and related or associated abnormalities that might be acquired during 
aestation and intensified during infancy, or that emerge during infancy or 
later life. Physicians who care for adults with lliD, 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 pressu.re, the 
calcific process, and arterial fatty inft.ltration. Excess dietary fat further 
increases the tendency towards atheroma formation. The similarity of 
wme 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 Goldf1eld, 1975) or of anticonvulsants 
(Speidel and Mcadow, 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 (Flinlc ct al., 1954; Flin1c, 1980). lithium alters magnesium 
metabolism. a subject discussed by Birch (1981) (in this symposium) as 
possibly related to the fetal cardiovascular damage in infants born 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 
luve reached epidemic proportions during the past 40 years. 



54 Seelig 

REFERENCES 

Andenon, R.C. Cudiac defects in chil.dien of mothers receivin& anticonvulsant therapy 
dwin& pregnancy. J. Ped. 89, 318-319 (1976). 

Andenon, T. A new view of heart diJeue. New Scient. 9, 374-376 (1978). 
Anderson, T.W. The changing pattern of ischemic heart diJeue. C4n. Med. Auoc. J. 

108, 150G-1508 (1973). 
Andenon, W.R., Edland, J.F., and Schenk, E.A. ConductiJI& system chanaes in the 

sudden death syndrome. Am. J. P11th. 59, 35a (1970). 
Ashe, J.R., Schof~eld, F.A., and Gram, N.R. The retention of calcium, iron, phosphorus, 

and naanesium durin& pregnancy: the adequacy of prenatal diets with and without 
supplementation. Am. J. Qin. Nutr. 32, 286-291 (1979). 

Beuren, A.J., Apitz., J., Stoermer, J., Kaiser, B., Schlanger, H.V., Berg, W., and 
Jorgensen, G. Vitamin D-hypercalcemische Herz und Gcfuserluankung. Mschr. 
Kinckrlt. 114, 457-470 (1966). 

Beuren, A.J., Schulze, C., Eberle, P., Hannanj, D., and Apiu, J. The syndrome of 
aupravalvular aortic stenosis, peripheral pulmonary stenosis, mental retardation, 
and similar facial appearance. Am. J. Ozrd. 13, 471-483 (1964). 

Birch, N.J. The role of magnesium in the pharmacology of lithium and in development 
of fetal cardiovascular defects, in Proceedin&s of Symposium, American CoUege of 
Nutrition, University of Minnesota, Minneapolis, 1978. SP Medical &. Scientific 
Books, Jamaica, .N.Y. (1982), pp. 295-300. 

Blanc, W.A., Franciosi, R.A., and Cadotte, H. L'infuctus et Ia fibrose du myoC&Jde en 
pathologic foetale et infantile. Med. Hyg. 24, 216-220 (1966). 

Blumberg, R.W., and Lyon, R.A. Endocardial sclero.U. Am. J. DiL Olild. 84, 291-308 
(1952). 

Bogert, L.J., and Trail, R.K. Studies in inorganic metabolism. J. Biol. Otem. 54, 753-
761 (1922). 

Brehm, W. Potential dangers of viosterol during pregnancy with observations of calci­
fication of placentae. Ohio St11te Med. J. 33, 990-993 (1937). 

Bryan, C.S., and Oppenheimer, E.H. Ventricular endocardial fibroelastosis. Basis for its 
presence or absence in cases of pulmonic and aortic atresia. Arch. P11th. 87, 82-86 
(1969). 

Burch, G.E., and Giles, T.D. The importance of magnesium deficiency in cardiovasculu 
disease. Am. HellTt J. 94, 649-657 (1977). 

Byrne, P.A., and CadeU, J.L. The magnesium load test. I. Correlation of the clinical 
and laboratory data in neonates. Oin. Ped. 14, 460-465 (1975). 

Caddell, J.L. The magnesium load test. I. A design for infants. Oin. Ped. 14, 449-459, 
518-519 (1975). 

CaddeU, J.L., Byrne, P.A., Triska, R.A., and McElfresh, A.E. The magnesium load test. 
Ill. Conelation of clinical and laboratory data in infants from one to six months 
of age. Qin. Ped. 14, 478-484 (1975a). 

CaddeU, J.L., Saier, F.L., and 1bouwen, C.A. Parenteral magnesium load tests in post­
partum American women. Am. J. Qin. Nut. 28, 1099-1104 (1975b). 

Charbon, G. A, and Hoelutra, M.H. On the competition between calcium and magnesium. 
Act11 PhysioL Ph11nn. Neerl4nd. 11, 141-150 (1962). 

Christiansen, C., Nielsen, S.P .• , and Rodbro, P. Anticonvulsant hypomagnesemia. Br. 
Med. l 1, 198-199 (1974). 

Christiansen, C., Rodbro, P., Munck, 0., and Minck, 0. Actions of vitamins D2 and 
25-0H-03 in anticonvulsant osteomalacia. Br. Med. l 2, 363-365 (1975). 



l<~tly Nutritional Roots 55 

\~11, H.J., Liu., S.H., Hsu., H.C., Oloa, H.C., and Oleu, S.H. Calcium, phosphorus, 
nitrogen, md magnesium metabolism in normal young Chinese adults. Olin. Mtd. 
J. 59, 1-33 (1941). 

Cockburn, F., Brown. J.K., Belton, N.R., and Forfar, J.O. NeonaW convulsioJU uso­
c:iated with primary dlsturban~ of calcium, phosphonu and masnesium. Arch. 
Dis. Olildh. 48, 99-108 (1973). 

Coleman, E.N. Infantile hypercalcemia and cardiovascular lesions. Evidence, hypo­
thelia and apeculation. Arch. DU. Olildh. 40, S3S-S40 (1965). 

Committee on Nutrition, American Academy of Pediatrics. The prophylactic requfro. 
ment and the toxicity of vitamin D. hdUtrlc1 31, 512 (1963). 

Coou, C.M., Schiefelbwch, A., Manhal1, G.B., and Coons, R. Stucliea in metabolism 
durin& pregnancy. OkJMJomtJ Apic. Exp. Stot. BulL 223 (1935). 

Cral&. J.JL. Coopnital endocardialacleroail. &IlL Int. A.M. Mus. 30, 15~7 (1949). 
Duillcvicus, Z. When does CHD start? lAMA 230, 1565-1566 (1974). 
Oancis, J., SpriJI&er, D., and Cohlan, S.Q. Fetal homeostasis in maternal malnutrition. 

11. Masnesium malnutrition. hdUt. Res. 5, 131..:136 (1971). 
Dlvica, J.N.P., and Coles, R.M. Some consideratioJU regarding obscure disease affectina 

the mural endocardium. Am. Hurt J. 59, 6~31 (1960). 
Dodt, W. The predilection of atherosclerosis for the coronary arteries. JAMA 131, 

875-878 (1946). 
E.Wott, G. B., and Elliott, J.D.A. Myocardial component in flbroelastoses scar. Arch. 

Poth. 95, 321-324 (1973). 
E.terly, J. R., and Oppenheimer, E.H. Some aspects of cardiac pathology in infancy and 

clilldhood. IV. Myocardial and coronary lesions in cardiac malformations. 
hdiotriCI 39, 896-903 (1967). 

fanconi, G. Variations in sensitivity to vitamin D, in Bont Stf&lcture 1111d Melllbolirm. 
G. Wolstenholme and C. O'Connor, eds. Little, Brown, Boston (1956), pp. 
187-205. 

f&D&JIWl, R.J., and Hellwig, C.A. Histology of coronary arteries in newborn infants. 
A.m. I. P11th. 23, 901-902, 1947. 

rUiola, G.C., Trump, R.A., and Crimson, M. Bone chan&es in the fetw followin& ad­
ministration of dicalciwn-pbosphate and viosterol to the prqnant mother. Am. 
I. ObiL QIIL 34, 955-958 (1937). 

Flink, E.B. Clinical manifestations of acute magnesium deficiency in man, in M11g11elium 
in Hefllth 4lld Dist4U, Proceedings of the Second International Symposium on 
MIIJlesiurn, American College of Nutrition; Society for Development of Research 
in MIIJlesiurn, University of Montreal, Montreal, Canada. M. Cantin and M.S. 
Seeli& eds. SP Medical ol Scientific Books, Jamaica, N.Y. (1980), pp. 865-882. 

Flink, E.B., Stutzman, F~ .• Andenon, A.R., Konig, T., and Fraser, R. Wqnesium 
deficiency after proloQJOd parenteral fluid administration and after alcoholism 
complicated by delirium tremens. J. lAb. Dill. Med. 43, 169-183 (1954). 

Rowers, C.E., Jr. Mqnesiwn sulfate in obstetrics. Am. I. Obrt. Gy11. 91, 763-776 
(1965). 

Rowers, C.E., Jr., Easterling, W.E., Jr., White, F.D., Jung, J.M., and Fox, J.T., Jr. 
Wqnesium sulfate in toxemia of pregnancy. Obit. ~II. 19, 315-327 (1962). 

Food and Nutrition Board, National Research Council, National Academy of Sciences. 
/Ucofi'IIMnthd Ditttuy Allow/Ulcer: Minerlll Eltffltntl, 9th ed. U.S. Government 
Printing Office, Washington, D.C. (1980). 

Franciosi, R.A., and Blanc, W.A. Myocardial infarcts in infants and clilldren. I. A 
necropsy study in congenital heart disease. J. hd. 73, 309-319 (1968). 



56 Sttlit 

Freeman. IUl., ud Pcar1011, E. Hypomipesemia of Wlknown etiolOS)'. Am. J. lied. 
41,645-656 (1966~ 

Fliedmu. W.F., llld Roberta, W.C. Vitamin D IDCl die aupravalvular 10rtic stmosis 
I)'Dchome. The traosplaCCDtal effect~ of vitamill D OD the 10rt& of die rabbit. 
am..lllt/011 34, 17-16 (1966). 

Fdeod. B. Nutrieau iD the United St&tes food IUpply. A review of treads . .Am. J. 
OUt. Nutr. 20, 907-914 (1967). 

Grou, P. Coacept of fet&l eodoc:arditil. ArdL l'rldt. 31, 163-177 (1941). 
Grueawalcl, P. Neaosis m the oororwy arteries of aewbom IDfaDtL Am. He., J. 38, 

189-897 (1949). 
Baddy, F.J., ud SeeJi&, M.S. Macnesium ud the arteries, ill Mt~JMttbmt bt Huldt tiNl 

DUuu. Proceedinp of the Secood IDternatiODal Symposium oa Wapesium, 
America Colleae of Nutritioo. Society for Developme.Dt of Research iD Mac­
DeSiwn, UoiYCtsity of Moatreal, Moatreal, CaDada, 1976. M. Cutia aad M.S. 
SeeJ.i&, ed.L SP Medic:al A Scientific Boob, Jamaica, N.Y. (1980), pp. 639-657. 

Hall, D.C. Serum mapesium iD precnaDcy. Otw. Gyn.. 9, 158-162 (1957). 
HaDsoD, J.W., Jooe&, LL, ud Smith, D.W. Fetal alooboli)'Dchome. Experiellce with 

41 patieDU. lAMA 235, 1458-1460 (1976). 
Harbert. G.M., Oaibo.mc, B.A., Mc:Gaupy, H.S., W"aboo, LA., IDC11bomtoo. W.N. 

CoaV\Ilslve toxemia. A report of 168 cuea manace4 c:ocuervatively. Am. J. 
ObiL ~n.. 100, 336-342 (1968). 

Banil, 1., ad WiWJuoo. A.W. MapOiium depletioa iD c:biJ4reD. Un«t 2, 735-736 
(1971). 

Hog. G.R. Cardiac Jeliom ill hemolytic dileue of the oewbom. J. Pe4. 60, 352-360 
(1962). 

Hodey, J.F. FoeUl fibroelasto.U. Br. Med. J. 1, 765-768 (19S5). 
Hummel. F.C., Stemberpr, H.R., Hunscher, H.A., IDCl Macy, I.G. Metabolian of womeo 

dllriD& the reproductive cycle. IV. Utilizatioo of iDoqanlc elemeat1. (A ooa­
tinuous cue study of a multipara). J. Nutr. 11, 23S-2SS (1936). 

Hummel, F.C., Huoscllcr, H.A., Bates. M.F., BonDer, P., aod Wacy, I.G. A oolllideratioo 
of the outritive state ill the metaboliam of womea dllriD& prepw~cy. /. Nutr. 13, 
263-278 (1937). 

HIUiey, LS. Mipelium clefic:iellc:y m presDaDc:y ad IU effects 011 the oO'spriD&, iD 
l'ro«edillp of the Ffnt llfte,..tioMI SyiPI/10ttblm on MqMIIMm I, Vittel, Frace, 
1971. J. Durlac:b, eel. (1971). pp. 481-492. 

Hutclwuoa, H. T., Nidlols, M.M., KuhD, C.R., uad V uiclta, A. Effect~ or mapesium 
IUlfate OD uteriDe ooatrutillty, illtrauterillo fetus, ad IDCaot. .Am. J. Obit Gyn.. 
88, 747-758 (1963). 

Hutchhoo. J.H. Some oew diseues iD pediatric;a. Br. Met! J. 2, 339-342 (19S5). 
JolwoD. F.R. ADoxia u a cau.e of eadocudial fibroelutods iD iofancy. ArdL hth. 

54, 237-147 (19S2). 
JobDIOD, N.E., aDd Philipps. C.A. Mqneaium cooteaU or dieU of prepant womca, iD 

Millflti/Mm bt Hellltlt .. d IJUux. Proceediop of the Seooad IDtematiooal Sym· 
poaium oa Magaesium, America CoUqe of NutritiOD, Sodety for Developmcat 
of Research iD Mapesium, Uaivenity of Moatreal, Mootreal, Caaada, 1976. 
M. Cutill aDd M.S. SeeJla. oclL SP Medical A. Sc:ieatifk Boob, Jamaica, N.~ 
(1980), pp. 827-831. 

~r. J.A. Electric:al clisorden of the beart. lAMA 224, 1031-1033 (1973). 
Kelly, J., ad A.Ddeneo, DJL Coapoit&l ea4oc:ardial ftbroelutolis. h4Utria 18, 

539-555 (1956). 



l••ly Nurrltiotull Roots 51 

~topolllo1, V., SoeJi&, Y.S., Dolan, J., &apr, A.R., and Roas, R.S. lnOuencc of 
parentual admiDiltration of mapeliwn sulfate to DOrmal prcpant and to P• 
cdamptic women, ill ~pam Ill Hellltlt 6114 I:IUuu. PtoceecliD&s of the 
Scclood lntematiooal Symposium oo Mqnelium, American Collecc or Nutrition, 
Society for Deve&opment or Reauch iD Wapeliwn, Uoivenity of Montreal, 
Montreal. Canada, 1976. M. Cantin and M.S. SoeJJa, ech. SP Mecllcal A Sdelltifk 
Boob, Jamaica, N.Y. (1980), pp. 839-848. 

&dr, D. 'lbe role of oeNiD electrolytes ad hormooes in diuemiDated myoc:udial 
aecroals, in Electrolytu Md c.rdicw..cvliu IJUuu. I. FUNllllftDIIIl AlpectJ. 
E. ~usz, eel. WlWams and Walkioa, New York (1965), pp. 24&-273. (S. JW&or, 
Buel, 1965). 

Lchr, D., and Krukowski, M. About the JIMld!•nlsm of myoc:udial oecroliJ Induced by 
104ium phosphate and adzmal corticoid ovcnlo&ap. AM. N. Y • ..u.d. Sci. 
lOS, 135-182 (1963). 

Ln, M., Croale:n. J., llld Lambert. E.C. Infantile coronary sderoais with atrioftlltrk:ular 
block. I. hd. 10, 87-94 (1967). 

Lnertoo. IUol, Leichwnina. J.M., LinbwiJer, H., Fox, H., aod Meyer, F.L. The 
metAbolic respoose of YOIIDC women to a atandardiz.ed diet. HOlM Eeot~omicr 
Ru. Report No. 16. U.S. Deputment of Aariculture, Wub.iJictoo, D.C. (1962). 

Um, P., Jacob, E., Dona, S., and Khoo, O.T. Values for tiuue mapeliwn u a pide ill 
cletectina mqneliwn deficiency. I. Clbt. htA. 22, 417--421 (1969). 

LiDdell, V. Comlations or 'ritamin D io!Ake to bchcmle heart dbeue, hypcrch~ 
lemla and renal calcinolil, iD Nutrltiou/1~ Ill btf.,.t .,.4 Albllt Db-. 
PtoceecS.inp of the Annual Woetin& of the American Colle&e of Nutrition, New 
York, 1975. M.S. Soeli&, eel. SP Meclical ol Sc:ientific Boob, Jamaica, N.Y. 
(1977), pp. 23-42. 

McGanity, W.J. Dbcuuion of Flowera, C.E. Am. J. Otm. Gy1t. 71, 775 (1965). 
Martin, H.E. Oinical mapelium deficiency. All1t. N.Y. Acild.. ScL 162, 891-900 (1969). 
Miller, R.A., Mehta, A.B., Rodriquez-Coronel, A., and Lev, Ill. ConpnliAl atrioventricu-

lar block with multiple ectopic pacemabn. Electrocarcliopapbic and conduction 
l)'ltem cooelation. Am. I. c.nt. 30, SS4-558 (1972). 

Mischel, W. Die uosaniscbe BcstanteiJe der Placenta. Arch. GYIWt. 8, 11, 228, 384, 
638 C19~7). 

Woller, JJL, I.ac:u, R.V., Jr., Adams, P., Jr., Aodenoo, R.C., Jorp111, J., md EdwardJ, 
J.E. EDdocard.ial ftbroelastolil.. A diDical aDd ao.atomic at\ldy of 47 patientl 
with emplwis on ill Jdationsbip to mitral insufDdeocy. Omd.tiOII 30, 759-
782 (1964). 

Muller, P. La therapeutique ~liame modcrne eo I)'DCICOiope et eo obstetrique. 
Stnubourr Ned. 19, 117-132 (1968). 

NuDer, P., DelJeobach, P., and Freoot, W. Deficit ~ue eo patholocie J)'DeCO­

obstetricale, iD Ptocudbltt of tile Flnt lntmwti~ Sy~m 011 M~m 
II, Vit1el, France, 1971. J. Durlach, ed. (1971), pp. 459-480. 

Naeye, R.L.,Ileamer, J. W, Specht, T., and Wemtt, T.A. Sudden infant death I)'D­

drome temperament before death. I. Prd. 88, Sll-515 (1976). 
Neufel4. H.N., and Vlodlver, Z. Stnacturll c:banFa in the coronary arteries of infants. 

BlllJ.. ~oc. c.d. hd. Ew. 4, 35-39 (1968). 
NeufeJAS. H.N., md Vlodlver, Z. Structural c:haopa of coronary arteria iD YOIIJII .,e 

poupa. l11tl. OINL 2, 5~78 (1971). 
Oppe, T.E., and Redstone, D. Calcium and pbosphol'llllevela in healthy Dewborn io­

~antl pven various types or milk. L.Mcet 1, 1045-1048 (1968). 



I ' 

58 Set lit 

Oppenheimer, E.H., 111d Esterly, J.R. Cardiac leaiona in hypertenaive inf111ta and 
children. .Ad P•tlt. 84, 318-325 (1967). 

Omoy, A., Mcnczd, J., ud Nebel, I.. Alterations in the mineral composition ud 
motabolilm of rat fct~~~ea ud their placentu u iDduccd by matcmal hyper­
vitaminoab D2 • hr. I. lied. Sd. 4, 827-832 (1968). 

Pincus, J.B., Gittleman. I.F., Sobel, A.E., ud Schmenler, E. Effects of vitamin Don 
tbo ICrum calcium and phoaphonulevela in infuu dwiD& the fust weclt of life. 
hi&trlcl 13, 178-185 (1954). 

Potvliep, P.R. HypervitamlnoaiJ ~ in sravid rats. Study of IU influence on fetal para­
thyroid aJanda and a report of hitherto undescribcc1 placental alterations. Ardl. 
P•th. 13, 371-382 (1962). 

Ptitcbuc1, J.A. The UIC of the m.peaium ion in the IDIJll&eiDent of oclamptopnic 
toxcmiu. ~ Gy11. Ob1L 100, 131-140 (1955). 

RoberUon, J.H. The lipificuce of intimal thlckenin& in the arteries of the newborn • 
.Arcll. DU. Otild. 35, 588-590 (1960). 

Sabia ton, D.C., Jr., PeJaraonia, S., ud TaUIJi&, H. B. Myocardial iDfarction in infancy. 
1be IW'Jical manaaement of a complication of conaenltal ofilin of the left 
coronary artery from the pulmonary artery. I. 'IJtor. CNdio•uc. ~ 40, 
321-336 (1960). 

Sc:boruael, H.E. Intimal thlckenin& in the coronary arteries in infuta. ArcJL htlt. 62, 
427-432 (1956). 

Scott, K.E., and Usher, R. Fetal malnutrition: Ita incidence, cauaea ud effects. Am. I. 
Ob1L Gy11. 94, 951-963 (1966). 

Scoular, F.l., Pace, J.K., and Davia, A.W. The calcium, phosphorus, and mqnelium 
balances of YOUJII colleae women conaumin& self-selected clieu.· J. Nutr. 62, 
489-501 (1957). 

Soelig. M.S. The requirement of mqneaium by the oormal adult. Summary ud analyaiJ 
or publiahe4 data. Am. I. Oln. Nutr. 14, 342-390 (1964). 

Seelia. M.S. Electrocardiographic patterns of mapcaiwn depletion appearina in alco­
holic heart diiCue • .AM. N. Y. .AccuL Sci. 162, 906-917 (1969a). 

Soelig. M.S. Vitamin D and cardiovucular, renal, and brain c1amaae in infucy and 
child.hood. ANI. N.Y. Aud. Sd. 147, 537-582 (1969b). 

Seolia. M.S. Arc AmeriCID children &tiD aettin& an CXCCU of vitamin D? Hyperreactive 
chlld.ren at Iilk. Oill. Pe4. 9, 380-383 (1970). 

Soelig. M.S. Human requiremenu of mqnesiwn; factors that inc:rcue needs, in ~ 
CHdinfl of the Flnt bl#nuztiOMI S)'"'''''Wm on M11611edum I, Vittcl, France, 
1971. J. Dlulach, ed. (1971), pp. 1G-38. 

Socii& M.S. Myocuclial lou or functional mapcaium. U. 1n cardiomyopathies or 
diverse etiolocY, in ReCIIIt .Ad•.,ce• ill Studie1 on Out:li« Structure .,d 
Met8bolilm. L JlyOOIII'dloloo. E. Bajuu and G. Rona, eda. University Park 
Preu, Baltimore (1972), pp~ 626-638. 

Socii& M.S. Mapelium deficiency with pboaphatc and vitamin D exceaaea. Pouible 
role in podiatric: cardiovucula:r diiCaiC. CudiOPac. Med. 3, 637-650 (1978). 

SccU,. W.S. M•puillm DejfclettCY ill the P•lho,enelh of DUuu. L.V. Avioli. ed. 
Plenum Medical Book Co., New York (1980). 

Scella. w.s •• IDd Bunce, G.E. Contribution or mapeaium deficit to hWIWI diteUe, in 
Milpedum Ill the Ertllil'onmertt. Proceedings or Symposium at Fort Valley State 
Colle,e, Georgia (1972), pp. 61- 106. 




