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CHAPTER 1I

CURRENT KNOWLEDGE OF IRON STORES
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Cellular Distribution of Iron Stores

A variety of cell-types are capable of storing iron,
whose source appears to be an important determining factor
at least in its initial cellular distribution, Iron derived from
expired erythrocytes, whether these are endogenous or exo-
genous, and from parenteral administration, is stored initially
predominantly in reticulo-endothelial cells; this is easy to
understand in view of the phagocytic activity of the reticulo-
endothelial system, There is evidence, however, that with time
there is a partial redistribution of this iron to the parenchymal
cells of the liver as well (Polson, 1929; Cappell, 1930; Finch
et al., 1950 (a) ). This distribution is seen after chronic
haemolysis, and amounts to gross iron overload in the condition
of transfusion siderosis, In contrast, iron storage or overload
arising from enhanced intestinal absorption results in increased
deposition in parenchymal cells, initially of the liver but later
of other organs also, and a variable and late rise in reticulo-
endothelial iron content occurs, This form of iron overload

is exemplified by idiopathic haemochromatosis. In siderosis
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Recently, attempts have been made to use the iron
chelates ethylenediamine tetraacetic acid (EDTA), diethylene
triaminepentaacetic acid (DTPA), ethylenediamine di-o-hydroxy-
phenyl acetic acid (EDDHA) and desoferrioxamine in evaluating
iron stores. Fahey et al, (1961) found a well-marked increase in
urinary iron following parenteral administration of DTPA to
subjects with iron storage disease, whereas control subjects
showed no such increase. The amount of iron excreted could be
correlated roughly with the degree of iron overload as assessed
by other methods. This work was confirmed qualitatively by
Bannerman et al. (1962) using DTPA and desoferrioxamine, al-
though they did not attempt to correlate the degree of overload
with the amount of iron excreted., A similar study of chelate
administration to iron-overloaded children with thalassaemia
was conducted by Smith (1962), who found an increased iron
excretion which could be correlated with the degree of transferrin
saturation, the latter being regarded in these subjects as a measure

of iron stores,

In the recognition of depleted iron stores, Korman (1960)

showed that the int ravenous injection of EDDHA-bound radioiron
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is followed by significantly lower radioiron excretion in iron
deficient subjects than in normals, In the same study, the
difference between the urinary iron-chelate and radioiron-
chelate was taken to represent the iron exchange between the
chelate and the labile pool of the stores; this had a positive
value in normals but was virtually nil in iron deficient subjects

who presumably had no labile iron pool.

Chelates may thus be used to determine marked
excess or depletion of storage iron, but further experience
with them is needed before it can be established whether they

can accurately indicate finer variations than these,

In summary, then, the investigations of most value
in the clinical assessment of iron stores are the direct
methods of liver and marrow biopsy. The combination of
plasma iron and iron-binding capacity estimations may be
informative when applied with circumspection; and the
measurement of iron excretion following the administration

of chelating agents is of value although its exact position








































































































































































































































































































































































