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Nutritional Siderosis in Ghana
BY

G. M. EDINGTON, m.d., d.c.p., d.t.m. & h.
Professor of Pathology, Ibadan University College, 

Nigeria.

The finding of heavy deposits of iron pigment 
in the viscera of the inhabitants of various parts 
of Africa is surprising when the prevalence of 
anaemia in the continent is considered. As a 
high iron content in the diet is considered to be 
a contributory factor in its causation, however, 
the term nutritional siderosis is used in this 
paper in preference to haemosiderosis.

Nutritional siderosis has been described in the 
South African Bantu (Strachan, 1929; Gillman 
and Gillman. 1945), in Ghana (Edington. 1952) 
and in Southern Rhodesia (Gelfand, 1955). The 
condition is absent in East Africa and possibly 
not found in Nigeria and French West Africa 
(Davies and Trowell, 1951; Davies, 1956). The 
reported distribution is thus puzzling, and 
further surveys in other parts of Africa would 
be informative.

This paper deals with the investigations which 
have been performed in Ghana and summarises 
our knowledge of the condition in this country 
at present. The majority of the investigations 
which have been performed have been concerned 
with post-mortem material and the amount of 
iron present estimated by histochemical methods 
only.

Paradoxically the interest of the writer was 
fust drawn to the presence of histochemically 
demonstrable iron pigment in the liver by noting 
its absence in a certain number of the liver sec
tions which contained large amounts of malarial 
pigment. Whilst confirming this absence of iron 
pigment in a number of children whose livers 
contained malarial pigment, it was noted that 
in other conditions large amounts of iron could 
be demonstrated. This absence of iron pigment 
in malarial infection was discussed in a paper 
describing the pathology of cerebral malaria in 
children in Ghana (Edington, 1954a). No de
finite conclusions were reached, but it was 
thought that the rapid resynthesis of haemo
globin utilising the iron released from the break
down of red cells was not a satisfactory-
explanation.

In the original investigation (Edington.
1952) the livers of 251 subjects coming to
autopsy were examined and free iron pigment 
was found in 82 (33 per cent.). The presence 
of this pigment could not be linked specifically 
with any one condition. It was absent, for 
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instance, in nine cirrhotic livers, three exhibit
ing malignant change, in kwashiorkor, in asso
ciation at times with malarial pigment and in 
the single cases of beri beri and pellagra seen. 
It was concluded that siderosis was a fortuitous 
and common condition most probably due to a 
high iron content of the diet, coupled with the 
presence of widespread anaemia in childhood. 
Phis anaemia in childhood would condition the 
mucosal mechanism to the passage of increased 
amounts of iron which, persisting into adult 
life when the absorbed iron would not be utilised 
for growth and immunity had been gained to 
lhe infections responsible for anaemia in child- 
hood, would allow the iron stores in the body 
to gradually accumulate by increased absorption 
from the gut. Numerous factors (including 
copper, cobalt, pyridoxine, pancreatic insuffi
ciency, phytic acid and phosphorus) have, 
however, been shown to influence iron metabo
lism and the explanation is probably more 
complex than that given above (Nye, 1954).

The occurrence of a high incidence of sidero
sis was surprising, but explained, to some extent, 
a puzling feature noted in the types of anaemia 
seen—the most common being thought to be 
normocytic orthochromic. Little work has, how
ever, been done on this subject and further 
investigations are required to confirm these 
earlier observations (Edington, 1954b). Iron 
preparations are one of the most common forms 
of treatment prescribed in Ghana, and it is 
chastening to think that much of the treatment 
prescribed may be valueless.

.As these investigations were mainly concerned 
with necropsy material, one of the greatest diffi
culties experienced was to differentiate the severe 
case of nutritional siderosis from the possible 
case of ideopathic haemochromatosis. Trans- 
fusional siderosis could, of course, be excluded. 
The Gillmans (1945) considered that pigmen
tary cirrhosis occurring in the Bantu was indis
tinguishable clinically and pathologically from 
haemochromatosis, but Higginson et al. (1953) 
considered that these two conditions could be 
distinguished by the distribution of iron pig
ment in the various organs—nutritional siderosis 
being predominantly reticulo-endothelial and 
haemochromatosis parenchymal in distribution. 
An attempt was made to confirm these findings 
in Ghana.

Sections of the liver in 728 unselected necrop
sies were examined and classified according to 
the absence or presence of iron pigment and its 
type of distribution. The distribution of iron 
pigment >n the liver was classified as follows:—
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(1) Iron pigment present in the Kupffer cells 
alone, the amount varying from a blue haze 
to a heavy granular deposit.

(2) Iron pigment present in the periportal paren
chymal cells alone or in combination with 
varying amounts in the Kupffer cells.

(3) Iron pigment present in large amounts in the 
portal tracts, parenchymal cells and Kupffer 
cells in the absence of cirrhosis.

(4) Type I) distribution in the presence of cirr
hosis.

Table I shows the incidence and distribution 
of iron pigment in the sections of liver examined 
according to the above classification.

Cirrhosis of the liver occurred in the absence 
of iron pigment and also with any type of dis
tribution. Table I confirms the results of the 
previous investigations discussed above. In 94 
instances, however, iron pigment was present in 
the Kupffer cells alone, the greatest incidence 
being in the younger age groups. The causes 
of death in this group were varied and included 
deaths due to trauma. It is, therefore, unlikely 
that a haemolytic anaemia was responsible for 
this phenomenon unless malaria could be in

criminated, Il is difficult to exclude the possi
bility of malaria being responsible, but it is 
thought that this is unlikely, as siderosis occurs 
in South Africa, where malaria is rare; is absent 
in East Africa, where malaria is common, and 
in Ghana iron pigment has been absent in a 
number of livers containing heavy deposits of 
malarial pigment. This evidence suggests that 
in many instances the presence of iron pigment 
in the Kupffer cells is a manifestation of an early 
stage of nutritional siderosis and would support 
the conclusions of Higginson et al. (1953) that 
the distribution of pigment in this condition is 
reticulo-endothelial. However, in a number of 
type B livers iron pigment was present in the 
parenchymal cells alone, and in six instances 
in this type of liver section no iron pigment was 
demonstrable in the spleen. This is demon
strated in Table II, in which the findings in 189 
necropsies in which both the liver and spleen 
were examined are given. The relative amounts 
of iron present in the liver and spleen were 
assessed from the appearance of the Perl’s stain.

Table I
The Incidence in Age and Sex Groups of Iron Pigment and its Type of 

Distribution in the Livers of 728 Africans

MALES

Age Groups Total No Pigment A B C D % with
Pigment

Under 7 days ....................... 53 23 6 19 5 56.6

8 days to 15 years ............. 98 68 18 12 — 30.6

16-25 years ................................. 66 48 4 12 1 1 27.2

26-45 years ................................. 178 90 18 41 11 18 49.4

46-55 years ................................. 31 16 3 n 2 3 48.4

Over 55 years ....................... 39 16 5 11 7 59.0

TOTAL ....................... 465 261 54 102 26 22 43.9

FEMALES

Age Groups Total No Pigment A B C D % with 
Pigment

Under 7 days ....................... 33 8 7 14 4 75.8

8 days to 15 years ............. 98 69 23 5 1 — 29.6

16-25 years ................................. 45 33 4 7 1 26.6

26-45 years ................................. 71 54 5 10 1 1 24.0

46-55 years ................................. 6 2 1 3 — 66.6

Over 55 years ....................... 10 7 1 1 1 30.0

TOTAL ....................... 263 173 40 40 8 2 34.2

Page One Hundred and Eighty-Seven



April, 1959 NUTRITIONAL SIDEROSIS IN GHANA The Central African
Journal of Medicine

From Table II it will be seen that with the 
type A liver there appeared to be equal or 
greater amounts of iron pigment in the spleen. 
With the type B liver, however, with iron pig
ment in the parenchymal cells only, there was 
usually less or even no iron pigment in the 
spleen. When there were heavy deposits of iron 
in the liver there were generally heavy deposits 
in the spleen, but in a number of instances 
(approximately 20 per cent.) there appeared to 
be less. These facts are difficult to reconcile 
with the theory that the distribution of iron 
pigment in siderosis in Ghana is always reticulo
endothelial, and it is considered that the evidence 
is strongly suggestive that two types of iron 
deposition are occurring (Edington, 1956). 
There is perhaps some justification for this 
theory as Nissim (1953) has shown that the 
distribution of iron in the body of smaller 
laboratory animals varied according to the type 
of iron preparation used. Cappell ei al. (1957)

Fuscous pigment was noted in eleven of the 
22 livers examined. From Table 111 it will be 
seen that siderosis in Ghana differs in some 
respects from that described in the Bantu. In 
five of the 22 necropsies a pigmentary cirrhosis 
was present and there were heavy deposits of 
iron pigment in the islets, glandular cells and 
interstitial tissues of the pancreas and it was 
not possible in these subjects to differentiate 
nutritional siderosis from haemochromatosis. 
This conclusion implies that there should be a 
high incidence of bronzed diabetes in the popu
lation of Southern Ghana. Dodu (1957) has 
recently shown that diabetes mellitus is not rare 
in Southern Ghana and 44 of his patients were 
examined to discover if the incidence of sidero
sis was high. Histochemically demonstrable iron 
pigment was present in 42 of the 44 sternal 
marrows examined and in six there was a 
marked excess of iron pigment. Liver biopsy 
was performed in these six patients and a pig-

Table 11
Comparison of the Amounts of Iron Pigment Present in the Liver and Spleen in 189 

Necropsies

Type of Liver T otal Iron Pigment in Spleen

None Less than Liver Equal or More than Liver
No iron ............. 82 50 — 32
A ................................. 41 — 41
B 45 6 10 29
C and D 21 4 17

have also suggested that there may be differences 
in the effect of iron pigment in the body, de
pending upon whether it accumulates by absorp
tion from the gut or from the breakdown of 
transfused red cells. It can be said that, in 
Ghana, siderosis is usually reticulo-endothelial, 
but that a predominantly parenchymal distribu
tion does occur.

In nutritional siderosis in the Bantu the dis
tribution of iron pigment in the various organs 
differs from that found in idiopathic haemo
chromatosis, there being lack of pigmentation 
in the stomach, choroid plexus, pancreas, thy
roid, adrenals and heart and heavy deposits 
found in the duodenum and jejunum (Higginson 
et al., 1953). In Ghana various tissues were 
available in 22 necropsies in which heavy de
posits of iron pigment were present in the liver. 
The distribution of iron pigment in the organs 
available is shown in Table III. 

mentary cirrhosis was present in four (Eding
ton and Dodu, 1957). Thus in 44 patients 
suffering from diabetes mellitus four (9 per 
cent.) were considered to be suffering from 
haemochromatosis, and this must be considered 
the minimal figure with the diagnostic screen
ing test employed. The diagnosis of haemo
chromatosis in these patients is, of course, 
debatable, as the patients might have been 
suffering from diabetes mellitus with an asso
ciated severe nutritional siderosis and cirrhosis. 
In view of the previous necropsy findings, how
ever, the diagnosis of haemochromatosis was 
considered justifiable. The finding of a pig
mentary cirrhosis in 9 per cent, of diabetics 
is high when compared with the American 
figures of 0.16 to 1.66 per cent. (Bell, 1955) 
and when compared with the incidence in adults 
in necropsy material in Ghana (5.4 per cent., 
Table III).
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Table 111

Distribution of Iron Pigment in Organs in 
which Heavy Deposits were Present 

in the Liver

Organ Number 
Available

Iron 
Present

Spleen ....................... 22 22

Kidney ....................... 21 13

Pancreas ............. 20 15

Heart muscle ............. 17 5

Adrenal ............. 13 10

S. intestine ............. 6 1

Stomach ............. 5 3

Lymph nodes ............. 3 2

Bladder ....................... 3

Choroid plexus 2 2

Discussion

It would appear that in Ghana the deposition 
of iron pigment in the organs is a gradual and 
cumulative process and that the deposition of 
pigment is at first mainly reticulo-endothelial, 
but that a predominantly parenchymal distribu
tion can occur. Severe nutritional siderosis can 
occur in the absence of cirrhosis and pancreatic 
lesions. On the other hand, pancreatic pig
mentary lesions do occur, and when these have 
been noted they have always been associated 
with a pigmentary cirrhosis. It has also been 
shown that the incidence of pigmentary cirrhosis 
in patients suffering from diabetes mellitus is 
high. All these facts would suggest that not 
only is iron being deposited in the organs in 
two different ways, but that its effects may be 
either innocuous or harmful. The theory that 
there may be two types of histochemically de
monstrable iron deposited in the organs (Cap- 
pell et al., 1957) would satisfactorily explain 
the differing pathological findings in Ghana. 
As it is most likely, in the light of our present 
knowledge, that the excess iron pigment seen 
in the viscera of Africans has originally been 
absorbed from the gut, it must be postulated, 
if the theory of the two types of iron pigment 
is correct, that iron absorbed from the gut can 
be dealt with in two ways. In the first it is 
deposited primarily in the reticulo-endothelial 
system and is relatively harmless, and in the 
second is parenchymal in distribution and is 

responsible for tissue reactions in the host. 
There is, of course, at present no proof of this 
theory and the mechanisms involved are un
known, but it satisfactorily explains the occur
rence in Ghana of relatively harmless nutritional 
siderosis in some subjects and pathological find
ings simulating haemochromatosis in others.

Summary

In Ghana siderosis is not uncommon. The 
distribution of iron pigment in the organs is 
mainly reticulo-endothelial. but a predominantly 
parenchymal type does occur. Severe siderosis 
can occur in the absence of cirrhosis and pan
creatic lesions, but it is not uncommon to find 
a pigmentary cirrhosis associated with pan
creatic lesions. The incidence of pigmentary 
cirrhosis in patients suffering from diabetes 
mellitus is high. It is suggested that two types 
of iron metabolism are occurring in Ghana and 
that this is responsible for the differing patho
logical findings described.
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