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INTRODCITION

Calcium is present in the body in larger amounts than any other
mineral element, During pregnancy thers is rapid transfer of celcium

from mother to fetus via an active placental pump. In the last trirme-

ster of pregnancy there is a net transfer of calcium of 100 to 130 mg/

of fetal hody welght.

Ienized calecium levels in the bleed of mammalian fetuses are
nign and nearly always greater than that of the mother. At birth theve

is abrupt terminatien cof the maternal to fetal caleium supply. Since

[N

dietary calcium in the first few davs of 1ife is significantly less
than the amount ncormally received through maternal to fetal transfer,
a fall in serum calcium wcuid te expected to occur. High risk newiorns

sheow many changes in serum electrolytes. Neonmatal hypocalcemia affect=

3C% - 20 % of these nigh risxk infants.

Tnis study aims to throw Light on recent understancding for i

suhject.
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Definition of neonatal hypocalcemia:

An infant can be considered hypocalcemic when serum calcium concent-—
rations are below the lower limit of normal serum calcium level. Gittleman
and Pincus, (1951) considered 8 mg % (4 m Eq./L) as the lower limit for
full term and low birth weight , while Root and Harrison, (1976) defined
neonatal hypocalcemia as a total calciuwm concentration below 7.3 mg¥ - Bowover,
Bruck and Weintraub, (1955) considered 7 mg) (3.5 m Eq./L) as the lower

limit of normal calcium level in low birth weight infants.

Definitions vary as regards the level of serum calcium required for dia-
gnosis of hypocalcemia, but most authors agree that when serum calcium fails
below 7 mgZ, the infant should be considered hypocalcemic At 7 mg %, ionized
calcium levels are low, and body mechanisms for conservatiaon of calcium

are activated.

Recently, with the advent of ionized calcium determinations in
clinical laberatories, the definition cf neenatel hypocalcemia shouid
be revised to include conditions where the level of ionized calcium

in serum falls below 3 to 3.3 mg/dL (Tsang and steichen, 1983),
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Calciur represents oune cof the most important minerals to newncorn
nfants and necnates., It tas a basiz tele in the permeability of mem-—
“ranes, the activaticn or inhinifion of many enzvmes, the action ¢
several “ormenes, hlood ceaguiation, and nerve tramsmissicn. In
wertehrates it is preferentiaily invoived in the bhene mineralizaticn

. Root and Karriso

tored

.
n
n

dppraximacs

Calclum in >locd circulates as three important fractions, a

protein teund fraction,a comprexed fraction (compl

chosphate or citrate’ and as an ionlzed fractionm.
ar¢ aiso termed ustra-filrera-le celciem (or oon
Tre dicrmized Itaction s tre only phwsicloglically
LLo0d CaLlolum. TRuSs SotAL CALTIUT Bve.f in o The ¢

N oA
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SRIRCES OF CAICIUM :

By far the majer source of calcium in the diet is milk or milk
products {(Guyton, 1982). Human milk contains insufficient amounts of
calcium (lieird et ai,l983)., Calcium content of formulas and human
milk ranges from 35 to 83 mg/100 ml. Intrauterine calcium accumula-
tion rates of 130 to 150 mg/Kg/day cannot be achieved in the premat-
ure infant unless additional calcium is incorporated in all formulas

and milk feedings, (Fomom et al, 1977).

Human milk was fractionated and analyzed for the distribution of
copper, zinc, calcium and magnesium among various fractions. TIn vhole
milk the concentraticn cof calcium was 241,2 + 61.9 ug/ml. YMost Ca was
found in the skimmed mwilk, but significant amount of Ca was founc in
the fat, most likely asscciated with the fat globule membrane, less
than 4% cof Ca was found in the casein, A low molecular weight fraction
contained 34% of total Ca. The unigue distribution and tinding of Ca
in. the milk may, in part, exp.ain the wnown nigh -icavailability of

Ca in Tuman miix (Franmsscen and -nnerdal, 1882 3,

Since the newnern infant Degins rapic gssificatien soonafter
irth, so e needs a readyv supply of calcium throughout infancy
{Guyton, 1982, Tre recommended practical requirements have Leen sect

out by a group of experts of WHO-TAO for the period of postnatal
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development of the skeleton. These are:— 500 —600 mg/day from 0-i2
months, 400-500 mg/day from 1-9 years, 600-700 mg/day from 10-15
years and 500-700 mg from 16~19% years. The above recommendad levels

Tepresent an optimum (MS-FAQ, 1962).

There is difficulty to meet the enormous calcium and phosphorus
needs of the rapidly growing premature, as these substances can be
provided in only limited concentrations in I.V. fluids (intravenous
fluids) without being precipitated (Usher, 1981). Growth of infant
of 30 g/day requires 0.73% calcium uptake in new tissue or 210 mg
of calcium depesition/day in absolute terms, most of which goes to
bone mineralization. A 3000-g, full-term infant, if also growing
30 g/day, can absorb up to 240 mg, and will need 210 of that for
growth. The 1,000 g extreme premature will, om the other hand, absorb
only 8C mg and still require 210 mg for growth if maintaining 30 g/

day {(wWiddowson and Spray , 1951)

Fommon and associates (1977} and Day and asscciates, (1975} have
shown that premature infants mav require and benefit freom calcium int-
axe in the range of 180 to 220 mg/kg/day. Considering that calcium
retension rates are 5C to 60% of the intake, the intrauterine accum-

v en

m

ulation rates (130 to 1530 mg/kg/day) are approached but not met
at these Intake levels. Such levels of calcium intake are

rarely achieved in the premature infant whe 1s fed enterally.
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Atkinson et g1 (1983) have found that neither the premature
infant 's own mother's milk (preterm milk) nor the modified infant
formula (SMA) supplies adequate calecium and phosphorus for the rapidly

growing very low birth weight infant.

In all those situations { prematurity; babies born of high -
risk pregnancy; small-for dates babies im whom there may be a reduc-
tion or difficulty in acquiring an adequate intake of calories)
there will be a reduction in the alimentary intake of calcium. (Fomon

et al-, 1963).

ABECORPTION and TRANSPORT of CALCIUM :

Calcium is pocrly absorbed from the intestinal tract because
bivalent catioms are poorly abscrbed through the intestinal muccsa
(Guyton, 1982). Calcium is abscrbed by an active transpert machanism
in the upper small intestine. A calcium-magnesium-dependent ATY ase
pump facilitates its entry into the rmuccsal cells where it is attached

to a specific calcium-binding protein. (Shafer, 1971).

Between 20% and 607 cf dietary calcium is ahscrbed depending on
a varietv of factors. Vitamin D, parathromone and pernaps growtn
hormone increase caleium uptake (Hamna et al, 1961}. Above 11 the avai-
lability of cholecalciferol 1is the factor that markedly increases

abg¢orption (Royer, 1981).
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Decreased absorption of ealcium results from the presence of
phytate, oxalate, and citrate {all of which complex the dietary
calcium) in the gastrointestinal tract; from increased gastric
motility ; from reduction of bowel length; and also from protein
depletion which may cause a deficiency of the calcium binding protein
in the intestinal mucosa.(Behrman,et al; 198YWilliams et al;(1970)have
found that Faeeal loss of calcium in the newborn is influenced by the
fatty acid composition of the milk lipid. A high level of stearate
and of palmitate increases the calcium loss. On the other hand, cleate
favour absorption. Thus it may be important in the neonatal period to
take into consideration of this possible cause of tetany, when studying

the new milks often described as "adapted"or" humanised”.

In the normal breastfed fullterm baby, it seems that the percent-
age absorption (or the cofficient of net digestive utilisatilon) of
calcium undergoes a progressive maturation. Thus the percentages are
27.8 + 16.5 % for babies from 4-7 days old, and 43.9+ 13,27 for those
between 7 and 10 days (Williams et aly 1970). This figure can reach 607
oY more a{per a month ( Royer, 1981} .By contrast, the absorption of
calcium is much less with cgws milk or with modified formulae (Willlams

et al., 1970) Thus the net coefficient of digestive utilisation of

calcium (CDU), varies with age; it is strikingly higher in
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children (30~-40%) than in adilts (20Z). It depends on the nature of

the foodstuffs being wore than 60% in the suckling child fed with
mother's milk and between 20 and 30 % in the baby fed with cow's milk.
It is much influenced by the other constituents of the diet, but above
all by the availability of cholecalciferol which markedly increases
absorption (Royer , 1981), Finally, it depends on factors concernmed with
adaptation to the alimentary supply of calcium .It has been establi-
shed in various circumstances that the net CDU for calcium varies inv-
ersely with the uswal alimentary supply. Further, it has been demonstr-
ated in the adult that in an individual, a rapid or a slow adaptation

to variations of alimentary supply can be observed (Malm, 1958). After

a period of low calcium intake (less than 50 mg/ day) or during the
period of recovery from deficiency rickets, the net CDU of calcium in
the child may surpass 60%. This phenomenon may be prolonged one or two
weeks untill the metabolic needs for calcium have been met (Royer, 1981).
However the mechanisms responsible for this adaptation are not koow
(Behrman et al; 1983b). The existence of a signal governing the reiati-
onship between metabolic needs for calcium and the percentage cof alim-—
entary calcium absorbed by the intestine has been hypothesised for a
long time, and has been given the name'endogencus factor' (Nicolavsen ,

1543).
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EXCRETION :

About 90Z of the dietary calcium is excreted in the faeces, the
remaining 10% is excreted in the urine. The faecal excretion represents,
to a large extent, calcium added to the gut by intestinal secretion.

In the kidney about 997Z of the filtered calcium is reabsorbed throughout
the nephron mainly by the proximal conveoluted tubules. The absorptien
which occurs in the proximal tubuies (50— 557), and in the loop of Henle
(20-307) appears to parallel sodium reabsorption. Factors influencing
transport of one of these cations also simulataneously affect the other,
Calcium reabsorption is stimulated specifically by 1,25-dihydroxy vita-
min D3 and inhibited by thyrocalcitonin. Urinary excretion of calcium

is also increased by many nonspecific mechanisms These include expansion
cof extracellular fluid volume; the administration of osmotic diuretics,
furosemide, thiazides, growth hormone, thvroid hormene, or glucagon;
metabolic acldcsisy prolonged fasting; and an increase in serum phosph-—

ate (Winters, 1973 ).

There 1s a diurnal variaticn in tte excreticon of caicium , wiich
peaks at the middle of the dav. Alteratlons in dietarv calcium reszlt
ir only small changes in urinary excretion of calcium, probabily refl-
ecting adaptive changes in intestinal absorption of calcium. Pihvsical
inactivity is associated with increased urinary excretion of calcium
and, 1f preoionged, may result in formation of renal stones (Behrman

etal; 16830,
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