Iron in the Human Body
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Iron is one of the important elements necessary for the metabolism of the human body. It is found in
two forms, essential iron for normal function of the body and the reserve for times of needs. The
essential iron is mostly haemoproteins and is present in haemoglobin or erythron and is the major part
of the body iron. It has a molecular weight of 64500 and a concentration of 1 g per kilogram of red
cells. The second largest fraction is myoglobin which has a molecular weight of 17000 and a
concentration of 0.01 g per kilogram of muscle. The other important position of essential iron is in
enzymes required for mitochondrial function and DNA Synthesis1

The storage iron compounds, in the form of ferritin and haemosiderin are present mainly in the
reticulo-endothelial system. Ferritin, a protein has an outershell and an inner core which contains the
iron deposited as ferric hydroxy phosphate complex. The life span of this protein is only a few daysz,
resulting in continuous degradation and resynthesis and a readily available iron pooi. The degraded
protein along with coalesed iron which is amorphous and insoluble, is called haemosiderin. This gives
a significant reaction with Prussian Blue?.

Serum ferritin estimation is a guide to measure the total iron stores of the body.4 One microgram of

ferritin per litre represents 8 to 10 mg of storage iron.>® The difficulty encountered in this method is
the raised serum ferritin level in inflammation especially when an organ rich in ferritin as the liver is
involved.* The storage iron provides an immediate supply in emergency as blood loss. Persons having
10 to 30 gm of iron reserves can mobilize upto 80mg per day.7

Iron is transported through plasma bound to transferrin. This is a beta globulin with a molecular weight
of 80,000 and two iron binding sites. It is synthesized mainly in the liver, the action being dependent on
the level of storage iron. The tissues take up iron through specific membrane receptors which vary in
number.

The iron content is kept constant in the body by maintaining a balance between the amount absorbed

and the amount lost. The iron requirements are for growth,8 physiological losses” and uterine losses
due to menstruation and pregnancy.10 The iron available in the diet is absorbed in a small portion only.

1 This amount also depends on the interaction of foods, drugs and abnormal components of diet.
Absorption is impaired by eggs and potentiated by orange juice. Individual in the habit of eating clay
may form insoluble complexes in the gut making the iron unabsorbable Tetracycline and iron if
administered together gives the formation of unabsorbable iron chelates leading to gross impairment of
iron absorption. Heme iron has been found to be best absorbed from the intestinal lumen as an intact
heme complex. It is a stable chelate and is unaffected by all the intralurninal factors. But heme iron
only forms a small percentage of the dietary iron especially of the diet of the low economic class.
When iron losses exceed iron absorption, iron deficiency set in. The major iron containing
compartments of the body start getting depleted. Storage iron, transport iron, erythrocyte iron and
tissue iron enzymes all fall to a low level. The plasma iron and total iron binding capacity reflect the

iron availability to the tissues. ! 2The former value divided by latter gives the transferrm saturation. The
normal range lies between 20 and 50 percent. This is an accurate gauge for assessing iron deficiency.
The level falls below 16 percent in inflammation or iron lack. The differentiation between the two is
done by estimation of serum ferritin, the level of which falls to 12 microgram per litre or less in iron

deficiency and is disproportionately raised in inflammation.>!3 Transferrin concentration which is
increased in iron deficiency is also a supporting diagnostic factor.



Iron deficiency anaemia is prevalent all over the world."*13 It is found to be of a severe nature
producing symptoms in the underdeveloped countries where the diet does not supply adequate iron and

hookworm infestation is common.'® Lack of iron effects the body systems and produces variable
symptoms. Increased catecholamine levels in children leading to abnormal behaviour has been found

associated with iron deficiency. 17 An impaired response of tri-iodothyronine to cold is also seen in

subjects with low iron contents. 18 A number of metals as lead and cadmium entering the body via the
iron absorptive mechanism, are liable to reach the body tissues in excessive amounts in the state of iron

deficiency. 19.20 1 prevent a deficiency of iron in the body, the diet should be regulated according to
the needs. When treatment is necessary it is essential to determine and remove the causative factor.
Ferrous salts in a total dose of 200 mg given thrice daily is the recommended therapy.

Iron overload is said to exist when the total body stores of iron are about 4gm. The macrophage and
hepatocyte are mainly involved. Iron excess may be primary or idiopathic when it is HLA related, due

to a somatic gene mutation,??? This type of haemochromatosis is prevalent in about one person per
thousand in the homozygous form. Secondary haemochromatosis is encountered particularly in
homozygous thalassaemia and sideroblastic anaemia where regular blood transfusions maintain life.
Occasionally iron overload develops in patients with liver disease especially cirrhosis.

Serum ferritin level is the most accurate estimation for determining iron overload.?® Values as high as

700 microgram per litre have been obtained.?* In the absence of inflammation and liver disease, a
serum ferritin level above 300 microgram in males and above 200 microgram in females indicates
increased iron stores. Transferrin saturation denotes parenchymal overloading when readings over 80%
in the male and over 70% in the female are encountered; Urinary iron excretion after injecting

deferoxamine is another test for excess iron in parenchymal tissues.?> Needle liver biopsy is a practical
method of determining the extent of iron deposited and tissue damage.
The clinical manifestations vary with the type of iron overload. The HLA related disorder is diagnosed

accidentally or signs and symptoms may develop in the fifth or sixth decade. 24 They may be projected
as either diabetes, testicular atrophy, hepatomegaly, arthritis, bronze pigmentation of the skin or cardiac
failure. Patients which thalassaemia show a rapid sequence of events as hepatic fibrosis, gonadal failure
and fmally cardiac death.?6 Regular phlebotomy of 500ml is recommended in patients with paren-
chymal overload whereas chelator therapy with deferoxamine has been used with favourable results in
cases of thalassaemia.>”?8

Being one of the essential elements for sustaining health, iron can cause a situation of alarm at both
levels - low or high.
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