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TRACE LLEMENTS

The Field of trace elemest phyvsiclogy and
metabolism has grown raéidly over the past few vears.
Mineral elements h%ve two main function in the
1
hody, structural which %ffects the skeleton and soft
tissues and regulatnrﬁ which plavs a role in
controlling many physiuiogical process such as oxygen
transoport, neuromuscular transmission, clotting of

blood, and catalvsis and regullation of enzyme.

Some minerals are required in relatively large

amounts " milligram fto gram quantities ™ and are
designated as macromierals. Other minerals are needed

in smaller amounts and are referred to as trace

elements.

Human body requires 7 principal mineral elements
calcium, Mg, MNa, K, Phosphorous, sulphur and chlorine
AL least & other minerals are utilized in trace
quantities: - iron, copper, zZinc, flourine, Iodine,
manganese, cobalt and myvilvhdenum. Several other
elements are present in tissues, but their functions
are not clearly defined, these include: aluminum,

gelenium andg chromium.,
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This has been particularly aided bv  the recent
development of new technigues specially flameless

atmic absorption spectreophotmetry.

This technique hasjallowed the reliable measure-

ment of Several! trace elements in different tissues.
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CALCTUM METABOLISM

Calcium is the most abundant cation in the human
body. It not only serves as the principal component
of the skeletal tissue, imparting to it the struc-
tural integrity essenitial to support the increasing
bodg size of the individual during growth, but alsoc
plays s a vlrtal role inia val lety of essenlial physio-

i .
1nogic and biochemical processes. (Avioli, 19793,

FOOD S0URCES AND REQUIREMENTS: -

Of the common foods, milk and cheese are  the
richest source of calcium. Most aother foods contri-
bute smaller amounts: examples are egg volk, beans

lentils, nuts, fios, cabbage and cauliflower.

Men and women after 18 wvears of age require
about 80C mgms calcium daily, women during the secand
and third trimesters of pregoanay and during laction
require 1.2 gm dailv. Infants under one vear reguire
360-540 mgms daily. Children From 1-18 vears require’

0.8-1.2 gm dailv. (Krupp, 1978%.

DISTRIBUTION OF CALCIUM IN THE BODY: -

Calcium is present in the body in larger amoumts
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than any other mineral element. It constitutes 2% of
the body weight. About 1% of the total body calcium

is in solution in body fluids. {(Krupp 19783.

Calcium In bone: -

Bone serves as a reservoir of calcium. About 99%
of the body calcium is in the skeleton. The major
inorganic constituent of bone is a crvstalline form

of cajcium phosphate. ( Birge et al, 1969).

Calcium in plasma: -

Calcium exists in three forms in the blood and
body fluid:

1'Protein bound calcium forming a non-diffusible
complex with protein

2rlonized calcium.

3¥Calcium comlexed with organic acids like sulph-

ate or phosphate,

The ionized calcium and complexed with organic
or inorganic acids are gften referred to as the non-

praotein bound or ultra-filterable or diffusible

calcium. ( Moore, 19707,

The physiolagic properties of calcium are ail

functions of the free ionic calcium. Total plasma or
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serum calcium concentration is 4.5-5.5 mEqsliter ( 9-
11 mgm/100 ml». Total calcium may fail to refiect the
free 1onic calcium level particulariy 1in subjects
with acidosis. alkalosis and abnormal plasma protein

concentration.

About 81% of the protein bound calcium is bound

to albumin, the remainger is bound to globulin.

VYariations in serum protein will, therefore ,
alter the protein bound calcium. An increase in serum
albumin concentration of 1 gm/100ml will increase
proftein-bound calcium by 0.8 mgm/l00ml, while an
increase of igm/l100ml of globulin will increase

protein- bound calcium by 0.16 mgm/100ml .MoOre(13701}.

Changes in PH will alsno affect protein-bound
calcium, and an increase or decrease of 0.1 PH will
increase or decrease protein-bound calcium by Q.12

magm/100ml respectively {(Shrier, 1976).

The measurment of complexed calcium is of little
clinical importamce except that it has been found to

be increased two fold In patients with uremia.

(Shrier, 19763},
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Regulation uf Calcium Concentration in the

blood: -

The constant concentration of {onic calcium in
extra cellular fluid is essential for the performance
of a variety of imparta&t functions. This requires a

|
close regulation of the continuous large movements of
calcium out of extracellular Fluid, bone Fformation,
intestinal secretion and glomerular filteration and
the continuous large movements of calcium into extra-
cellular fluid from bone resorption, intestinal
absorption and renal tubular reabsorption.

(tMaxwell and Kleeman, 1972).

Plasma calcium is reguldted by at least two
hormones and possibly more., These two hormones are

the parathyroid hormone and calciotonin.

"Farathormone has two main actions., First, it
canses release of calcium from bone by stimulating
the nsteoclasis. Second, it reduces uUrinary calcium
possibly by increasing renal tubular reabsorprion of
calcium. These two effects are swvnergistic in leading

to rise in the plasma calcium (Shrier, 1976:.

A role for parathvrold hormone in the intestinal

absorption of calcium has been sSuggested by WwWills et
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