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Abstract : One hundred apparently healthy individuals were used in
this study. 71% of these had normal haemoglobin (HbAA) while 29%
had sickle cell trait (HbAS). Serum cholesterol and phospholipids were
investigated. The mean lipid and lipoprotein concentrations (cholesterol,
high density lipoprotein cholesterol and phospholipid) were higher in
the sickle cell trait than in the subjects with normal haemoglobin.
When separated into blood groups, 24% belonged to the type A+, 11%
to the type B+,2% to the type AB+and 63% to the type 0+. In relation
to sexes, a greater percentage of female population had higher lipid
levels then the men, and this was consistent even in the sickle cell
trait.
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INTRODUCTION

Sickle cell disease is a collective term for a
group of genotype characterized by a
pathological process associated with and
attributed to the presence of sickle haemoglobin
(Hbs) (1, 2, 3). There has been emphasis on the
need for prospective studies in sickle cell disease
especially in infancy and early childhood when
morbidity and mortality rates are believed to
be high (4, 5, 6). Sickle cell disease is
charcterized by chronic anemia, reticylocytosis
and episodes of acute illness due to infection
and crisis (7). Vaso-occulusion are mainly
responsible for pains and organ damage in
sicklers (7, 8).

There are reports of sickle cell patients
having neurological complication, as well as
transient ischemic episodes (8). Strokes have
also been reported in blacks suffering from
sickle cell (8). Serum lipids especially cholesterol
and its esters are offending lipids in
atherogenesis (9). In an earlier study, Ononogbu

lipids blood group

and Oguike (10) reported increased levels of
serum cholesterol in sickle cell patients.
Ononogbu and Lewis (11) in a separate study
also speculated that genetic factors affect lipid
levels in humans. This work therefore aims at
finding out if sickle cell trait, affect lipid
distribution in a Nigerian population, as well as
correlating the relationship between serum lipids
and ABO blood group and haemoglobin types
HbAA normal haemoglobin and HbAS-sickle
cell trait, and finally to access the vulnerabilty
of sicklers to cardiovascular diseases in Nigeria
using lipid levels as indices.

METHODS

Hundred subjects consisting of 70 males
and 30 females were used for this study. The
subjects were not on any drug or any
diet known to affect lipid metabolism. five ml
fasting blood was removed by venepuncture
and allowed to stand for 5 min for normal
clotting to take place. Serum was separated by
low speed centrifugation. Serum cholesterol was

*Corresponding Author



172 Njoku et al

determined by the method of Searcy and
Berquist (12). Phospholipid was determined by
the method of Stewart (13). High density
lipoprotein cholesterol was determined by the
method of Burnstein et al (14). For blood
grouping, humanAnti A and Anti B sera (ortho
diagnostic Raritan, USA) were used.

Determination ofhaemoglobin type was done
by electrophoresis on cellulose acetate.
Haemolysate was prepared by mixing two drops
of saline washed red cells (2 washings produced
the best separation) with 2 drops of distilled
water.

Electrophoresis was performed at 250 volts,
6 mA for 15 min in a trislEDTAlBoric acid
buffer pH 8.6. Standard for HbA and HbS were
obtained from the diagnostic laboratory of the
Lipid and Lipoprotein Unit, Department of
Biochemistry, University of Nigeria, Nsukka
from subjects who were clinically proven to
have normal haemoglobin and sickle cell
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haemoglobin respectively. The bands were
stained with ponceau S (Allied Chemicals).

RESULTS

Seventyone percent of the subjects had
normal haemoglobin type (HbAA) while 29%
had the sickle cell trait (HbAS). Mean lipid
levels, total cholesterol, phospholipid and HDL
cholesterol were higher in the sickle cell trait
than in the HbAA patients. But the difference
was not statistically significant P>O.OI,Table I.
Similarly from the same Table I, the males with
sickle cell trait had higher cholesterol levels
than their female counterparts, while the
females had higher high density lipoprotein,
cholesterol and phospholipid levels.

Table II shows lipid concentration in
different blood groups showing sex distribution.
From the Table,24% belonged to group N, 11%
group B+, 2% group AB+ and 63% group 0+.
When they were distributed into sexes,
the greater number of males belonged to the

Haemoglobin type

TABLE I: Lipid concentrations in the two haemoglobin types showing sex distribution.

No. of Serum cholesterol Serum phospholipid Serum HDL cholesterol
subjects mg/100 ml ± S.D. mg/100 ml ± S.D. mg /100 ml ± S.D.

71 165.82 ± 23.18 116.85 ± 9.45 42.42 ± 12.83

29 171.50 ± 18.45 124.50 ± 8.68 58.80 ± 10.56
45 168.27 ± 22.19 116.90 ± 7.0 42.18 ± 18.9
25 173.00 ± 13.25 121.00 ± 13.92 53.00 ± 12.72
26 166.14 ± 30.5 118.86 ± 11.43 47.80 ± 18.39
14 170.00 ± 9.59 126.00 ± 7.78 60.00 ± 14.14

HbAA (Normal
haemoglobin type)
HbAS (sickle cell trait)
HbAAmale
HbAS male
HbAAfemale
HbAS female

TABLE II : Serum lipid in different blood groups showing sex distribution mg/100 ml (mean ± S.D.).

Male Female
A+ B+ AB+ 0+ A+ B+ AB+ 0+

Serum cholesterol 170.9 146.4 144.13 164.0 147.8 158.0 139.6
mg/lOOml ±21.1 ±26.02 ±24.72 ±31.2 ±27.38 ±9.0 ±17.85

Serum phospholipid 116.83 116.8 120.4 118.28 123.6 125.0 121.45
mg/100 ml ±6.70 ±5.76 ±9.7 ±11.30 ±7.66 ±12.72 ±9.90

Serum HDL cholesterol 38.66 44.8 54.7 49.38 38.2 37.5 57.52
mg/100ml ±16.40 ±14.5 ±16.68 ±17.56 ±25.13 ±10.6 ±17.94

No. of subjects 14 7 39 10 4 2 24
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blood group O+, while a greater number of
females belonged to blood group N. Subjects in
group A+ and AB+ had higher cholesterol
levels, while group 0+ and B+ had higher
phospholipid and high density lipoprotein
cholesterol.

Table III shows lipid concentration in
different blood groups. From the Table, lipid
levels in the different blood groups varied,
though not statistically significant P > O.OI.

The prefix (+) for blood groups denotes
Rhesus factor.

DISCUSSION

Serum lipids have been found to be useful
tools in determining the vulnerabilty of a
population to lipid disorders.

In an earlier study, Ononogbu and Oguike
(10) reported serum lipids, especially cholesterol
as being high in sickle cell patients, and
correlated blood group and haemoglobin
types in a simple population study. Sickle cell
trait a genetic disorder associated with the
substitution of an amino acid in the B chain of
haemoglobin is endemic in African and other
tropical countries (8), some researchers have
speculated that it has a role to play in malaria
(15), at most sicklers hardly suffer from this
disease, however this advantage when compared
to the crisis, pains, and consequent high levels
of mortality and morbidity associated with the
disease perhaps is insignificant. In the present
study, serum lipids, cholesterol, phospholipids,
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and high density lipoprotein were affected in
both sexes and in all the blood groups studied,
although the variation is not statistically
significant. It is possible to speculate that the
high levels ofphospholipids and cholesterol found
in the sickle cell patients might have important
physiological roles to play in erythrocyte
membrane stabilization, as the red blood cells of
sicklers are continuously under stress (16). On
the other hand it is equally possible to implicate
the lipids especially cholesterol in many
atherogenic cases reported in sicklers, especially
stroke (7, 8). A possible explanation is that the
high levels of cholesterol may aggreviate the
viscous nature of the sickle cell blood, and
hence severity of crisis and possibly blocking of
the artries, hence vaso-occulusion reported in
many patients (7, 17). The variation reported in
this work as regards differences in lipid levels
in different sexes is not clearly understood,
however the levels of circulating lipoproteins
may be a plausible explanation (11, 18). It is
evident from this study as well as earlier studies
that serum lipids especially cholesterol are high
in sicklers. This is important in a population
that is still developing as their dietary habits
depends primarily on food materials for
sustenance, and not on the nutritional
composition as well as health impacts associated
with such diets. It is therefore necessary that
diets low in cholesterol, and activities that might
elevate high density lipoproteins be encouraged
in sicklers, as this possibly may have added
clinical roles to play in the management of
sickle cell diseases.

TABLE III : Lipid concentration in the different blood groups mg/100 ml (mean ± S.D.)

A' B' AB+ 0'
ALL HbAA HbAS ALL HbAA HbAS ALL HbAA HbAS ALL HbAA HbAS

Serum cholesterol 168.4 160.52 169.5 147.6 145.33 149.0 158.0 158.0 140.0 140.13 146.8
mg/100 ml ±24.60 ±25.73 ±16.26 ±26.20 ±31.42 ±19.65 ±9.0 ±9.0 ±23.8 ±22.59 ±12.85

Serum phospholipid :t17.9 117.53 121.0 120.2 119.6 121.0 125.0 125.0 120.6 120.5 121.6
mg/100 ml ±8.20 ±8.5 ±7.07 ±7.33 ±8.71 ±5.77 ±12.72 ±12.72 ±9.87 ±S.56 ±12.44

Serum HDL cholesterol 42.90 44.72 56.5 51.45 55.0 46.25 37.5 37.5 56.02 54.29 54.15
mg/100 ml ±17.2 ±17.95 ±4.95 ±20.45 ±25.88 ±9.61 ±0.6 ±10.6 ±17.14 ±16.82 ±17.58

No. of subjects 24 17 7 11 5 6 2 2 63 47 16
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