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ATM OF THE WORK

Ipfants of diabétic mothérs eméréé from fhe
Tiery metabslic furnace of diabetes mellitus. They res-
emble one another so closely that they might well be
related . They are plump, sleek, liberally coated with
vernix casecssa, full-faced and plethoric (Farquher

J.W. 1959).

This clessic picture, described more than 20
years &go, lost many of its features . Due to the better
understending of maternsl metabolism and the need to
reguiate maternal glycemis carefully as well as through
reliable techniques for the gsurveillance of fetal well
being; many of the problems of these infants Pound s

solution .

Still, we are faced by some problems as neo-
natel macrosomie, respiratory distress syndrome, con-
geniisl abnorzelities and neurcomuscular irritability.

(Gabbe S5.G. 1981).

Tsang R.C. et a1l (1972) reperted hypocalcemia

ir infants of disbetic motherg .

Central Library - Ain Shams University



2.

Phosphorus is essent1al for the metebolism of

—““**‘”‘tarbuhyﬂrate“izpiﬁs“”and—prcternr—ﬁiso—cantributingfto*

the metabolic potentisl in the form of high energy pho-
sphate compounds . (4violi L.V. 1979).

Khalil T.E. (198l1) reported hypomagnesemisa
and hypozincemia in diabetic patients compared with

nermal control

The aim of this work is :

To study the levels of the serum calcium,
phosphorus, magnesium and zinec in the diabetic mothers

and their infants dquring labour .
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INTRODUCTION
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Celcium, the fifth most gbundant element in
the human tody, serves a vaeriety of vital functions .
In gddition tc providing skeletal strength, it plays
essentigl roles in such widespread physiolcgic acti-
vities es muscle contraction, nreursl transmission,
blood coagulation, membrane transport and enzyme

activity .

Yormal DHistribution :

Calcium constitutes about 2 per cent of the weight
of the adult body, and sbout 99 per cent of the total gquant-

ity is contained in the skeleton (Keynes W.M., (1966).

The muscles contain about 8 mg per 100 grams net
weight, plesme or serum from 9 to 10.5 mg per 100 ml. The
red corpuscles contein only minute amounts, so that the
content of whole blood is between 4.5 and 6 mg. per 100 ml.
The other body fluids e.g. lymph, aqueous humer, ascitic
end edema fluids, efc. contain it in somewhat lower concen-

trations, wnereas the conceniration in the the cerebrospinsl
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fluid is only about 5 g per 100 mi. Negligibie amounts of

calcium are deposited in the skeleton before the f£ifth month
cf intrauterine life, agnd negrly 70 per cent of the skeletal
calcium of ‘the new-born is the result of Geposition dur-

ing the last 2 months of pre-natal life . The mother

suffers a much greater loss of calcium to the suckling child.
Whereas only sbcut 20 grems of the element are lost during
pregnancy, over 80 érams ere secreted in the milk during a

noermal lactstion period .

Calcium is present in the plasme in three stateg :
ionized, complexed and protein-bound . The protein bound
form is non diffusable and attached to both the albumin
and globulin fractions of the plasma proteins (but chie-
fly to the albumin) in the proportion of about 0.84 mg
per gram of protein . (Potts and Defots 1974).

Thé iorized and complexed calcium in plesma are
diffuseble and can be estimated by measurment of the total

calcium in an ultrafilirate .

Although the three fractions of calcium in the
plasma are believed to be in equilibrium with one enother,

the level of the ionized calcium is regarded as most
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immedigtely related to the activity of tyewpa;aﬁ?qui§v;
‘glands . The ionized calcium in plasme is reised inm hyper-
parathyroidism, end it has been found that, in this con-
dition, but not with otker causes of hypercelcemia, there
is reduced ability for plasma proteins to bind calecium

{Letner A.L. 1975).

Intake and Sourceg :

In Europe and the U.S.A. the gsvergge dmily celciunm
inteke in adults is 800 to 1000 mg. In developing count-
ries the inteke ls often considerably less (200 to 400 mg/
dey) (Bell G.H. et al 1976).

The growing fetus requires 80 mg of calcium per
days; infants require 45 mg per kilogram body weight per
day, chiléren arnd asdolescents 1 grem deily. (Belton X.R.

1978).

Milk is the best dietery source of calcium,
Eggs, certein green vegetables, cabbage, lettuce, cauyli-
flower, beans, nut end figs are rich sources. Meat, fruits

and ceregls are poor sources of calcium.

Spinech and other plant foods conteining oxalic
or benzoic acid, which form relatively insoluble compounds

with calcium, reduce calcium gbsorption .
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Absorption of caleium i

——

Calcium ebsorpiion occurs in the small intestine,
maximally in the duodenum. Absorption of calecium needs an
active transport process but s smali amount c¢csn pass pass-
ively. It is absorbed if preseant in a water-soluble form
such as calcium chloride, citrate, lectate, acid phosphate

and gluconste (Katz L. 1972).

The process is regulated by 1.25 - dihydroxy-
cholecalciferol, a metabolite of vitamin D that is produced
in the kidney in response to low plasma calecium concentr-

ations (Tyler D.D. 1977).

The 1,25 dihydroxy cholecalciferol, which is
& vitemin D metabolite penetrates into the nuclei of the
mucosal cells where it interacts with deoxyribonucleic
acid to induce formation of messanger ribonucleic ecid .,
This atter promotes synthesis of a gpecific calcium bin-
ding protein in the cytoplasm which acts as a carrier for
calcium transport . (Lather A L. 1975).

Other factors which influence calcium absorption are :-
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- Calcitonin :

it inhibiis calcium upiake from the intestine es

it inhibits the formation of 1,25 dihydroxycholecaleiferol.

- Pargthyroid hormone ¢

It stimulates and regulate the formation of active
metabolite 1,25 dihydroxycholecglciferol in the xidrey.By
this action parathyroid hormone promotes intestinal absor-

ption of calcium., (Ganong W.F. 1979).

An increase in gcidophilic flora (e.g. the lac-
tobecilli) is recommended to lower the pH, which favors

calcium gtsorgtion (Tyier D.D. 1977).

St e e e e e Tt 2 e e

-

The zmount of calcium absorbed depends upon the

ae body, it is increased in cases of

- —————— e R o e

Phesphater inhibit hepatic hydroxylese enzyme
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Somatotropin : enhances celcium gbsorption from

Bstrogens : irphibit the hepatic 25-hydroxzylase
enzyme, 20 lnterfere with the formgtion of 1,25 dihydro-

v
o

xycholecglciferol and decrease cglecium ebsorption .

Thyrocid hormone : excessive doses of thyroxine

inhibit calcium abscorption from the intestine . (Martin

Excretion :

Calcium is excreted in urine, bile gnd in digest-

ive szecretiocrns , Latner A.L. (1875). The major scurce of
uringry calcium Ig bone resorpiion rather than dietery
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Since eprroximately 9 grams of caglcium is fili-

ered daily in the zlomeruli, about 90 to 95 percent is

regtsorbed from proximgl end distel tubules . Reabsorp*icn
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