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Abstract: Red cell membrane cholesterol, phospholipids and total lipids
were determined in 42 non-anaemic and 53 iron-deficient anaemic women.
Significant ch:,nges were observed in total lipids, phosphulipids
and cholesterol levels in iron deficient anaemic subjects. In addition,
a highly significant correlation coefficient (r=>O.693l was fuund
between these lipid fractions and hemoglobin, iron and percent
saturation which suggests that iron deficiency anaemia is the cause of
these changes.
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INTRODUCTION

The incidence of iron deficiency anaemia
(IDA) is very high in India and many other
countries (1). Several changes are known
to occur in iron deficiency (2). While
microcytosis is known to occur in IDA for
many decades, it is not clear whether it is
also accompanied by chemical changes in
the composition of erythrocyte membrane.
The aim of the present investigation vas to
study changes, if any, In the lipid
composition of red cell membrane in severe
iron deficiency anaemia.

METHODS

The subjects for anaemic group were
selected from outdoor patient Department
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of Gynaecology and b tetrics of S.M.S.
Medical Colleg ru l attached Hospitals,
Jaipur. The women ha\'il, h moglobin
below 12 g% and who were free from
infection or febrile dis ase were included in
this group. The emphasis were to get the
anaemic patients with Hb value as low as
possible. Healthy females with blood
hemoglobin value abo" ... 12 g% served as
control (non-anaemic group). The blood was

drawn in a heparinised vial and immediately
a n a lysed fo I' h em a tological parameters (3),
pIa 'ma iron (PI) and total iron binding
capacity (TIBC) on a Merck auto-analyzer
(selectra) using Merck's kits (4).
Phospholipids (PL), total cholesterol (TC)
and total lipids (TL) of erythrocyte
membrane were determined by the methods
described by Shohet and Mohan Das (5).
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TABLE I : Red Cell Membrane Lipids in Iron Deficiency Anaemia.

Group Total Lipids Phospholipids Total Cholesterol

Non-anaemic
(n=42)

Anaemic
(n=53)

(mg I ml)

1.874±O.251

3.629±O.941

(flg1l06 RBC's)

O.350±O.045

O.700±O.232

(mg I ml) (flg I 106 RBC 's)

O.809±O.211 O.164±O.014

2.183±O.705 O.420±O.132

(mglml) (flgl 106 RBC's)

1.149±O.244 O.232±O.052

O.514±O.276 O.096±O.045

All the values in anaemic group are significantly different from that of non-anaemic group (P<O.0005).

RESULTS

The existence of anaemia was confirmed
by the presence hypochromic microcytic
erythrocytes in peripheral blood films and
Hb, TRBC and PCV values in anaemic group
(7.43 ± 1.77, 3.06 ± 0.69, 23.34 ± 5.58) as
against 12.31 ± 0.32 g%, 3.96 ± 0.44 million/
eU.mm., and 34.52 ± 2.64 %, respectively in
non-anaemic group. The PI, TIBC and PS
values were 50.8 ± 15.1, 370 ± 45.3 and
14.0 ± 5.2 in anaemic group and 106.3 ±

13.0 Ilg%, 352.4 ± 27.7 Ilg% and 30.3 ± 4.4%
In non-anaemic group.

The red cell membrane lipid composition
in the two groups is shown in the table-I. It
has been expressed as usual in mg/ml blood
and more rationally as !1g/million RBCl s . It
can be seen that in iron deficiency the
amount of total lipids doubled and
phospholipids trebled while the cholesterol
was halved. All these changes were highly
significant (P<0.0005).

The correlation factor or coefficient (r),
between lipid fractions on one hand and Rb,
PI and PS values separately on the other
hand, in the combined group of anaemic and
non-anaemic patients was -0.900, between
Hb & PL; + 0.786, between Hb & TC; -0.870,

between PI, + 0.713, between PI & TC; 
0.750, between PS & PL; + 0.693, between
PS & TC.

DISCUSSION

An increase in phospholipids and
decrease in cholesterol is known to increase
fluidity of RBC membrane (6) and thus
affect its deformability (6), fragility (7) and
perhaps life span (6). The decreased fragility
of iron deficient erythrocytes has been
attributed to thinner cells/microcytosis (7),
but it may partly be due to altered
lipid composition. That alteration in
lipid composition is caused by iron
deficiency anaemia is supported by
significant changes in lipid fraction, Rb, PI
and PS value.

The red cell membrane lipid
compositions in iron deficient anaemic
patients was earlier studied by Kirilenko &
Paramonova (8). These authors also found
increased levels of total lipids, phospholipids
and significantly decreased levels of
cholesterol esters and lysophospholipids, but
have not furnished any explanation/
mechanism of the observed changes and also
had not correlated these changes with
membrane properties.
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