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INTRODUCT LON

Functions of ~ calcium:

Calcium is present in the body in Taracr amounts
than any other mineral clement. It ig of great Importance
in bloed coagulationar: in activation of cortain enzymes.
Calcium promotes excitation contraction coupling in
skeletal, cardiac and smooth muscles., Calcium is also
required for release of neurotransmitters from synaptic
vesicles and for secretion of granular material from
exocrine eglandés and from endocrines such as the adrenal
medulla, B-cell of pancreas (insulin) and ADH from ncuro-
hypophysis. Calcium is also important far synthesis
of neucleic¢ acids and proteins (Bringhurst and Patts,

1979).

Requirements:

In Europe and U.S.A. the average daily calcium
intake 1is 800-1000 mg/Sday. In developing countries the
intake 1is often less (200-400 mg/day).  The neced for
calcium i1s incrcased during the growth period of infaney
and childhood and in mothors during pregnancy nd Tactation

(Bringhurst, et al., 1979).
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sources :

The main sources of caloiur are milk  and  ehioooo.
Fgg volk, beans, lentils, nuts, figs, cabbagoe  and qreen
vegetables  contribute  smaller  amounts (Bri nghirst, ot

al., 1879).
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PHYSIOLOGY OF CALCTIM METABOIISM
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INTESTINAL ABSORPTION OF CALCIUM

Fhis mechanism has beon cxtonsivoly sbadied S ST I
mentally 1n rats. Calcium absorption in the rat ocours
by active transport in the upper part cf the small intes-
tine just distal to pylorus. The transport depends
on a process of cxidative phosphorylation and the produc-
tion of high energy phosphate bonds. Calcium also diffuses
across the intestinal wall at all levels of the emall

intestine and even to some extent in the large intoestince

(Lengemann, Comar and Wasserman, 1967).

Wills (1973) found that in an adult, calcium can
be absorbed from all parts of the small intestine by
an active transport mechanism. The greatest calcium
absorping capacity 1s in the duodenum wherc thore is
an active transport mechanism controlled by vitamin .
Tn the Jejunum and ilcum, calcium absorption takes place

by passive or facilitated diffusion.

The rate and extent of calcium absorption depend
on many factors, The most important factor 1s vitamin
D. Other factors also play a rele such as body regqulire-
ments, previous dietary calcium intake, and the avail-

ability of «calcium in the gut including the effects
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of wma Lo, Doy R T I T e TR TR R B R S R TR TRIE

influcnoes {Keelo, Neil and Jocels, 1982,

(1) Vitamin D:
Several different compounds derived from sterols,
belong to the vitamin D family, and they all perform more
or less the same functions. The most important of them,
called wvitamin D3 is cholecalciferol. Most of this
substance is formed in the skin as a result of irradiation

of  7-dehydrocholesterol by ultraviolet rays from the

sun (Kodieck, 1974).

Vitamin D has a potent effect on increasing calcium
absorption from the intestinal ﬁract. It also has an
important offects on both bone deposition and bone resorp-
tion. However, vitamin D itself is not the active subgt-
ance that actually causes thege effects, Instead, the
vitamin D must first be converted through a succession
of reactions in the liver and the kidney te the final
active product, 1,25 dihydroxycholocalciferol (Rodicck,

1974).
The first step in the activation of cholecalciferaol

is to cenvert it to 25-hydroxycholecalciforol  which

occurs in the liver by the activity of 25-hvdroxylase,
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a nrorosomal  ocnzyvme a0 the Divog L T DO S owe ey,

is a  limitod  ono bocause  the dh-nvdroxycholecaloilfers]
itsell has a  ioedback inhibitory ¢ficct on the conversion
reactions. This foedback effoct is cxlremely lmportant

for two reasons: first, the foodback mechanism rogulatos
very precisely the concentration of 25-hydroxycholecalci-
ferol 1in the plasma. The intake of vitmin D3 can change
+fold, and yet the concentration of 2b-hydroxychelecalci-
ferol still remains within a few percent of i1its normal
mean value. Obviously, this high degree of feedback
control prevents excessive action of vitamin D3 whan
it is present in too high concentration (Fraser, 1980).
Second, this controlled cenversion of  wvitamin D3 to
25-hydroxycholecalciferol conserves the vitamin b, for
future use, because once it 1is converted, 1t peorsists
in the body for only a short time, whercas in the vitamin

D form it can be stored in the liver for ac long  as

several months {(Fraser, 1980).

The compound 25,hydroxycholecalciforol  is  ‘frans-
ported from the liver bound to an «—globulin of plasma.
In the kidney 25-hydroxycholecalciferol is further hydro-
xylated by l-s-hydroxylase in mitochondria to form l,25-

dihydroxycholecalciferol which 1is the active form of
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vitamin | has conuorsien roacripes parabthivrals garmono.,
Therofore, PTH  exerts o potent offect  in determining
the functional effects of vitmin D in the body spocifically
its effects on caleium absorption in the intestines

and its effect on bone {Fraser, 1980).

1,25-dihydroxychelecalciferol has several cffects

on the intestinal epithelium in promoting intestinal
absorption of calciﬁnn Erobably the most important of
these effects is that it causes formation of a calcium-
binding protein in the cytoplasm of the intestinal eplithe-
lial «c¢ells. The rate of calcium abscrption seems to
be directly proportional to the Jquantity of this calcium-
binding protein. Furthermore, this protein roemains
in the cells for several weeks after the 1,25-dihydroxy-
chalecalciferol has been removed from the body, thus
causing a prolonged effect on calcium absorption (Guyton,

1982).

Other effccts cf 1,25-dihydroxycholecalciferol
that might play a role in promoting calcium absorption
are these: (1) it causes the formation of a calcium-stimul -
ated ATPase in the brush border of the cpithelial cells

and (2) 1t causes the formation of alkaline phosphatase

Central Library - Ain Shams University



