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INTRODUC TION -

Anaemia is 8 heglth problem in the most of the
developing countries of the tropics and subtroples
(W.H.0. 1959, W.H.0. 1975). It ocours more frequently
among vulrerable groupsof the low soclo-economic soci-
atles.

Anaemia hes been attributed to many astiological
factors, either scting alone or in combination with
;ach other. Of these factors are the followlng :

1) Dietary iron deficiency (Foy & Komndi, 1957).

2} Protein deficiency (Sandozai =% al., 1963}).

3) Parasitic infestation due to hookworm or plasmodium.
malaria {Rhods et al., 1934).

4) Vitamin By, or folic acid deficiency (Rajusuriya
et al., 1960).

5) Hatebolic disorders involving riboflavinosis (Foy
et al,., 1961} or liver function (Lareaon, 1948).

The institution of sdequate measures for countrol
and preventlon of such anaemis depends on the availabillity
of ¥nowledge on their character ; astiology and patho-

genesis. Such knowledge 1s teo some extent lnadequate.
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Although much studies concerned with iron metasbolism
Including its absorption, transport, storage and exc-
retion in normal and iron deficient Individuals have
been.ﬁone; yet few Investigations have been carried
out on protein-calorl deficiency anaemia.

Iron deficiency anaemia is characterised by a
low haemoglobin giving less colour thean normal %o the
red blood cellpg.

Severe anacmiz in pregnant women increases the
maternal morbidity and mortelity and involves a higher
risk for the fetus (Liewellyn-dones, 1965).

Many reports have disclosed & very high prevalenca
of nutritional ansemia and defieciency of hsematopoietic
nutrients in people cof all age groups but especiglly
among pregnant women., Although nutritional anaemia is
a worldw;de problem, its prevalence is highest in devee
loping counitries (Chopra et al., 1967; Socd & Hamuling-
gswani, 1968; Rachmilewitz, 1966).

The present work has been designed to entail inve-
stigation on ansemis due to iron defliciency through

the following lines :
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Clinical exeminstion ¢of pregnant women in Tahta
town and biochemical analysis of blood for the haemo-
globin, haemetocrit, serum iron, serum irom binding
capacity and percent of trensferrin as well as routine
urine and stool anglysias khave been done for every woman

for parasitic infestation.
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. XBON METABOLISM

l- Distribution of Iron in the Body :

Although iron ia present in the body in relatively
small emounts, it 1s of great importance t¢ the liife
and funetion of all cells and of the organism as a
whole.

Iron is a comporent of haemogloblin, myoglobvin,the
oytochromes, catalsse, peroxidase and certain other
enzyme systems. As & part of thepe heme complex and
metalloenzymesn, it serves lmportant functions in oxy-
gen transport and cellular reaspiration. The body of &
normal adult contains approximately 2 to 6 gm of iren,
depending largely on the body weight and the circulating
mass of haemoglobin. One haif to two thirds of this
totel is found in hasmoglobin, 0.5 = 1.5 gm. stored
chiefly in organs rich in retleuloendothelial cells
{liver, spleen, bone marrow).All the rest-plasma,
myoglobin and cellular or parenchymal ircn-amounts
to only several hundred milligrams.

Deficloncy 0f iron leads 10 the development of

hypochromic amicrocytic enasmie, prokably the commonssat
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of gll deficiency diseases and certainly one of the
two or three most common anaenmies in the world today.
Iron excese or overiced is of inereamsing clinical
importance, it occurs in hasemochromatosis, transfusion
hemosiderosis or as a conseguence ﬁf prolonged excesa—
ive oral intake {(Moore, 1962).

2« Irom Reqgulremenis 3

The dally requiremente of iron differ according
0 the age and physiological needs of the body. A
¢hild under» 12 years of age neede from 7=12 mg, & pre-
gnant woman in the sscond half period of pregnency
requires not l=2s58 than 15 mg, while the requirements
of an adult male ranges from 3 - 15 mg daily.

%= Iron Absorption @

Between 1830 and 1940 many clinical studise on iron
retention were dons by means of balance studies, most
of which-uere well carried out. After 1940, with the
introduction of methods based on the utilization of radio-
sctive, iron balance studies were largely abondonede.
Turntrull {1974) stated that sbsorption of iron
13 influencedby a variety of factors some operative in

the iumen of the gut, some in mucosal cells and some
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in the wlood. The eite of actlion of others is unde-

termined.

Factors Affeecting Absorptlon of Iron @

A=~ ITuminegl Pacgtors

1~ Quantity 3

The amount of iron absorbed increases with increas-
ing gquantity presented to the intestinal nucosa. In rats
and mica the relation between dose and amount absorbed
appéars to the linear above a threshold dose which is=s
higher in iron deficient animalg, below this amount the
relgtionshir is non linear, the percentage absorbed dec—
reases with increasing dose (Gitlin and Cruchaud, 1962;
Wheby et al., 1964). In man, there is a loglinear rela-
tionship between the doge asnd the amount absorbed at all
dose levels (Bothwell and Finch, 1962).

This appears to hold both for ionisable iron and
for iron ﬁound in heme . {Bannerman, 1965, Conard

et- alo ¥ 1966)'

Central Library - Ain Shams University



2= Chemicel Form 3

a) " Inorganic Iron 3

Simple ferrous salis are better absorbed than
more complex palts and ferric salte (Briee and Hall-
berg, 1960}, To s large extent the superior absorbabi-
1ity of ferrous iron c¢an be gttributed to ite greater
golubility of the pH of the intestinal contents, since
ferric iron is barely soluble at pH greater than
2.5, If iron solution is presented at pH Z,misolated
ret jejunael mucosga takesup iron equally well from ferric
chlorides ae from ferrous salts (Rummel, 1965).

Thus 40es not prove that the iron 1s absorbed in
the ferric state since in such an experiment about one
third of the ferric iron becomes rsduced 4o the ferrous
ptate within 15 minutes of contact with the nucosa
{Forth end Rummel, 1973). The production of iron defi-
giency in growing rets by the administration of orai
dipyridyl, which binds only ferrous iron (Lintzel, 1933)
and the blocking sffect of dipyridyl on absorption of
ferric and ferrous iron (Venkatachalam et al.,1956)
could be explained by the tendency for irom to be reduced

in the lumen of the gut do not necessarily indicgte that
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iron must be reduced before 1t is ahéorbed. Further
atudies are needed on upteke by isclated mucosa,but
seems probable that the effects of gastric moidity
and of reduolng agents are due to their capacity to
maintain iron in the soluble ferrous state.

b) Food Iron :

FBarly rather limited studies indicated that food
1rqn is less well abaorbved than inorganic iron and
that with the exceptlion of irom in egg, iron in animal
food is better sbsorbed than iron of vegetable origin
{Moore, 1961). Comparstive studies in 2 large number
of subjects {Layrisse and Martinez, 1971) have shown
mean absorpiion of wvegetable lronm in nermal and iron
deficient subjects to range from 1% for rice and apinach
t0 7% in soybean, Higher absorntion of iron in wheat
and beans yas been found in iron depletad blood donors,
but the emounts absorbed were much lesgs than that of
farrous salt (Mameesh et al., 1970). Ircon in bread is
poorly absorbed {Callender and Warner, 1968;Blwood
et al.; 1958). These vegetable foods form the staple

diet of much of the world’a population and the poor
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abgporption from this source is a factor in the getio~
logy of iron deficiency in many countries.

3) Dietary Factors i

The diIferences in sbsorption from individual
foods may be due not only to the chemical nature of
the iron in each food but also to its interaction with
other food compounde.

a- Iron content :

In raets, a change in the iron content of the diet
leads to a change in absorption of a test dose of inor-
ganic iron within five days. A diet of high iron
content reducing sbecrption and a diet of low iron con-
tent increasing sbsorption (Bennermsh et al., 15623
Charlton et al., 1965).

Attempte %o demonstrate the phenominen in man have
lergely been unsuccessful (Keufman et al., 1966,Rush
et al., igﬁ&).

b- Blocking factora :

Poor absorpiion of iron of vegetable origin cen
be attributed to the presence of oxalets phosphate and
particeularly phytate which bind a unigue iron and reduce
ite solubility {(Sharpe et al., 1950; Forth and Rummel,
19663 Peters et al., 1971).
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