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Iron deficiency anaemia is one of the commonest health problems in Bangladesh as in many other developing countries of the world. Iron deficiency as it is
known is either due to the lack of enough iron presented to the gut or inability of
intestinal mucosa to absorb required amount of iron presented there and due to
the uncompensated loss of iron in conditions of severe or chronic and prolonged
bleeding.
Together with the iron deficiency anaemia, malnutrition is a major health
problem in Bangladesh. This is because of the restricted economy and a large
numberof population consume far less than what they need. When malnutrition is
associated with iron deficiency anaemia, the latter condition may be due to th£
pan-malnutrition or it may be due to the inability of the gut to absorb required
amount of iron presented as gross malnutrition may lead to untoward changes in
the iron receptor mechanism in the gut and these changes in malnutrition result
in impaired absorption of iron. Besides diminished absorption in the intestinal
mucosa, severe protein deficiency may lead to changes in the erythropoietic
system leading to malutilization of iron for haemoglobin synthesis, and capacity
of plasma to transport iron in a suitable form to the site of utilization (Finch, 1973,
Layrisseet aI., 1974; Tendon et al. 1970 and WHO, 1965).
Thus, iron deficiency anaemia in malnutrition may not be effectively treated
without simultaneous improvement of nutritional status.
It may also be possible
that when malnutrition is treated iron deficiency is automatically corrected by increased absorption

provided sufficie.nt iron is present in the food.

The aim of the present investigation was, therefore, to study the absorption
of oral iron in conditions of malnutrition and effects of improvement of nutritional
conditions on absorption and utilization of oral iron.
MATERIALS AND METHODS
Patients suffering from clinica I malnutrition WE,reselected for this study.
The subjects were examined thoroughly on admission in the hospital. Their nutritional status was assessed by clinica I features, examinations of haemoglobin, tota I
plasma protein, serum albumin and packed cell volume. The determination of
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haemoglobin was done by Hellige Haemoglobinometer,
and those of serum
albumin and other pla~ma proteins by Bur6tte method and packe,d cell
volume by Wintrobe method.
Faeces were routine'!y examined for hookworm
infestation. Subjects sufkring from hookworm infestation and other bleeding
diseases such as piles and menorrhagia were not included in this study,
A total of 236 patients were studied, of which 148 were male and remaining
88 were female. The subjects were in the age group of 16 to 45 years.
On completion of the clinical and haematological
absorption were measured in the following way :-

examinations,

their iron

3-5 uCi. of Felis as ferrous sulphate in 1 ml. of isotonic saline containing
negligible amount of ele,mental iron was given to each subject with a breakfast
meal containing bread, milk and sugar in the empty stomach. The meal was homogenized and a total quantity given' was 450-500 gms. (Table I). Radioattivity,
in each patient was measured both before and after the oral dose which was kept
much below the maximum permissible level recommended by International
Commission for Radiological Protection.

TABLE-1

Composition of breakfast meal for iron a bsorption studies
Ingredients
Flour Bread.
Sugar.
Milk.
Total volume made up.
Estimated Iron content.
Added Iron as Ferrous Sulphate.

---

QuantilY
200
20
100
500

gm.
gm.
ml.
ml.

6.00 mg.
5.00 mg.

Absorption of iron was measured with a shadow-shield whole body counter
suppliE)d by International Atomic Energy Agency. It consists of two crystals each
5" x 3", a moving bed and simple electronics. The syste'm is suitable for mE;asuring
activity as low as 0.03 uCi with sufficient statistical reliability such as by giving a
minimum dose of 3 uCi of oral iron, iron absorption upto 1% could be estimated.
Iron retention measurement was done between 12th and 14th day after giving
the oral dose. In most of the cases blood radioactivity was also measured simultaneously.
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The subjec~s were then given about 300gm. of protein daily in the form of
fish, chicken meat, beef and pulses and sufficient quantity of cheap and easily
available leafy vegetables.
The patients were also advised to take 100mg. vitamin
C daily. The pati€,nts were kept in the hospital for a period of 30 days or more
depending on their clinical condition and released from the hospital when their
nutritiona I ~onditions were clinica lIy improved. On leaving the hospital they
were advis€,d to continue the dret at home. Since most of the subjects were
poor, monetary subsidy was given to them. The subjects were to report to the
hospital every month and in cases of any illness during the period of study.
However, some of the subjects did not return at all after being discharged from
the hospital and they were treated as lost cases. There were a fEw cases who
did not show expected improvements which were possibly due to the fact that
they did not take high protein diet. Based on the apparent improvement of
nutritional condition, these subjects were examined after a per'od of 90 to 180
days. As before, haematological examinations and iron absorption' measurement were done. No measurement of radioiron absorption was done during the
period of menstruation.
Control

Study

:

Iton absorption measurements were done in a group of 25 male and 20
female medical students who are apparently healthy. They were in the a£,e group
of 18 to 24 years. The test mea I and Fe59 tagged ferrous sulphate was given
in the same way. All these students were residing in the attached hostel and
were taking almost similar diet. Their faeces were examined to exclude hookworm
infestation. None of the?e students were suffering from any infectious or bleeding
disease at the time of iron absorption studies.
RESULTS AND DISCUSSION

1. Normal:
It was at first necessary to establish a normal range of iron absorption in
apparently healthy individuals in our country. In studies of 45 volunteers (25
male and 20 female students of the medical coll€ge) we found that mean iron
absorption was 23.00% in male end 26.75% in f€:male (Table II). This was
much higher than the iron asorption results obtained with normal subjects in the
developed countries (Aung Than Batu et a I., 1971; Cae k, et ai, 1972; Garby, 1970
and Moore, 1968). This may be due to the fact that our normal individuals were
relatively anaemic as indicated by the mean haemoglobin level of 13.45g./1 OOml.
in male. Secondly radioiron was given in simple breakfast meal where the effects
of inhibitory food factors were less likely (Cook et al. 1972)
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In studies of normal subjects
absorption by blood radioactivity
in agreement.
(Table II).

it was observed

method

that measurement of iron

and whole body counting

were quite

TAB LE-II
Iron absorption

20 Females

from

breakfast-meal.

% Iron absorption
='By
biood

Haemoglobin'
concentration
(gm./100ml.)

Number of
Subjects.

25 Males

in normal subjects

radioactivity
method.

of administer~d

]

dose

By whole
body counting
method

12.00-14.50

2.40-38.00

1.90-42.00

Mean:

13.45

21.45

23.00

S.E.M.

0.37

2.46

2.55

12.25-14.50

2.00-46.00

2.8-44.40

13.15

24.32

26.75

0.35

3.18

3.55

Range:

Range:
Mean:
S.E.M.

2. Malnutrition

:

A total number of 236 subjects were studied of which 148 were male and
88 were female (Table III). Their total plasma protein level varied from 3.35gm.
to 6.15gm./1 OOm!. with a mean value of 4.85gm. and 5.25gm./100m!. of blood in
male and f(,male respectively. The serum albumin levels were also proportionately
low with a mean value of 1.46gm./1 OOm!. in male and 1.58gm./100m!.
in female.
The corresponding ha(,moglobin levels were 9.859 m./1 OOm!.in male and 10.1 Ogm.
/100m!. in f(.ma Ie. Wh(,n radioiron a bsorption measurement was done in these
subjects before any treatm(,nt was given it was found to be 14.40% in male and
18.82% in female (Table III). These are lower than the mean absorption figures
we found. with our normal subjects, although, all the patiems with
had a moderate to severe degree of iron deficiency anaemia.
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This reduced iron absorption was likely to be due to inability of diseased
and altered iron receptor cells in the gut and also possibly due to reduced transferrin level in the blood and altered erythropoietic system (Finch, 1973).
Unfortunately,
plasma iron binding capacity and conaition of the erythropoietic bone
marrow cOLld not be determined with these studies.
The subjects unrler study were given high protein diet c.onsisting of about
300gm. protein in the form of fish, chicken meat, beef and pulse. While in the
hospital, intake of the diet was strictly observed.
But some of the subjects did not show much improvement in their nutritional
status inspite of the monetary assistance give,n to them for the prescribe,d special
diet. This could be due to sharing of the financial assistance as well as spe,cial
food with the members of the family because of their pove,rty.
However, most of the subjects under study showed significant

improvement

of the nutritional status within a period of 90-180 days when a second iron absorption measurement was done. 11 was observed that mean iron absorption was
19.20% in male and 24.50% in female respectively, although, their haemoglobin
levels were increased.
This indicates that with the improvement of r.utritional
status, capacity of intestinal mucosa to absorb iron was increased. The ratios
of iron absorption before. and after improvement of nutritional condition
were
1.33 in male and 1.30 in female subjects. Statistically these were found to be
significant. Rise in plasma protein and serum albumin were likely to have improved
the ability of erythropoietic sys1.em to utilize iron for haemoglobin synthesis in
addition to the improved absorption in the gut. (Moore, 1967; Viteri et aI., 1968
and WHO, 1968).
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TAB LE--II I

--

Radioiron a--bsorptron studies ( M :l: SEM) beofore and after the improvement of nutritional status.
Total number
of patients
studied.

j

I

I

88
(F)

148
(M)

Serum albumin
gm. / 100m!.

Total
protein
grn.Plasma
/ 100m!.

-

---

Befo,.

After

Before

After
I

I

I

-

6.45
::!::
0.34

3.58
:i:
0.15

3.51
:i:
0.19

4.84
:I:
0.28

6.43
:I:
0.31

2.46
:I:
0.18

3.53
:i:
0.21

*paired t test.

F - Female.
M- Male.

I

I

.significance of the
difference. of %

% Radio iron
absorption.

a'bsorption

I

5.23
:i:
0.33

-

Haen,oglobin
gm. / 100m!.

. I;:I
10.20
:1:
0.46
9.85
:!:
0.43

Before

After

After

*t

I

I

of iron.

p

I

12.44
:1:
0.43

18.82
:i:
1.80

24.50
:I:
2.50

12.28
:1:
0.49

14.40
:I:
1.6

19.20
:i:
2.15

4.22

> 0.005

4.85

> 0.001
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