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Abstract

The plasma total protein, albumin and globulin levels from 93 sickle cell anaemia (HbSS) patients from
UNTH, Enugu, and aged between 15-30 years were determined. The Albumin/Globulin ratio was equally
calculated. For the control, ninety-six (96} healthy volunteers with normal adult haemoglobin (HbAA)
matched for age and sex were recruited for the study. A comparison of the results obtained from the
HbSS patients with that of the controls, showed that HbSS patients had significantly lower albumin levels
and higher globulin levels than controls, irrespective of sex. The albumin/globulin ratio of patients was
significantly lower than that for controls whereas there was no significant change in the total protein
levels. The significantly higher globulin levels seen in patients do not seem to confer any immunity on

the patients. (P<0.05)
Introduction

The gene for sickle hemoglobin seems to have
prospered as a result of stower but ultimately more
deadly environmental cataclysm. The most virulent
of the human malarias-falciparum malaria, may
have been the exclusive agent of positive selection
of Hemoglobin §'

Since first described by Herrick 2 a
number of advances in the understanding of sickle
cell anaemia have constituted important milestones
in human genetics. The s(ck!ing phenomenon is
expressed in both those with sickle cell anaemia
and those with sickle cell trait, though more severe
in the former.

Sickle cell anaemia in the first two decades
of life is marked by periods of clinical quiescence
and relative well-being interspersed with intermittent
episodes of acute illness. it is remarkable to note
that the steady state is characterized varied
biachemical abnormalities * %, A number of plasma
factors are believed to play vital roles in the
initiation  and  modulation of the sickling
phenomenon. In so far as erythrocyte adhesivity is
mediated by plasma proteins, fluctuating levels of
those that respond to acute phase reactants during
concurrent illness portend adverse results *°.

Patients with sickie cell anaemia are
usually prone to infections probably due to reduced
immune status. Since proteins form the bedrocks of
the immune status of any individual, the author felt
that estimating plasma protein levels would be a
worthwhile venture. This, it is hoped may help throw
more light into the repeated episodes of infections
to which such patients are prone.

Materials and Methods

For this study, a total of 93 patients between the
ages of 15 and 30 vyears, whose hemoglobin
genotype was HbSS, were selected from the sickle
cefl clinic, at UNTH, Enugu. These comprised 44
males (47.3%) and 49 female (52.68%). All patients

were in the steady state, and none had any
underlying renal, liver or cardiac problems.

For the control, 96 healthy volunteers with
HbAA genotype marched for age and sex were
drawn from among hospital staff and students. This
number comprised 44 males (45.83%) and 52
(54.17%) females.

Following informed consent, 5 mi of fasted
venous blood was collected from the patients into
EDTA bottles. Plasma was obtained after
centrifugation at 5000 x g for 10 minutes and was
then stored in appropriately labeled tubes, ready for
further analysis. Plasma total protein level was
determined by Biuret method’. The plasma albumin
was equally determined after ether extraction of
globulin by the use of Biuret method”. The globulin
fevel was estimated subtracting the albumin value
from total protein value.

Data Presentation and Analysis

The student t-test was used as a test of
significance. P<0.05 means significant; P>0.05
means not significant.

Results

Table 1: Shows mean and standard deviation of
total protein in patients and control. There is no
significant variation between the patient and control
in total protein (P>0.05). Table 2 Shows Mean and
standard deviation of plasma Albumin G/L. There is
statistical significant variation in Albumin level in
patient and control (P<0.08). Table 3: Shows mean
Globulin and standard deviation of patients and
control. There is statistical significant difference
between the patient and control (P<0.05). Table 4:
Shows the mean and standard deviation of plasma
albumin. Globulin Ratio (G/L.). There is statistical
significant difference between the ratio (P<0.05).
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Table 1: Mean total protein. By age and sex for patients and control

Age Male Female
Age Group Patient Control P Patients Control P value
(years) Value
15-19 73.0£38 (n = 15) 71.0£3 (n = 15) >0.05 73.6+5 (n = 15) 72.841.32 (n = 17) >0.05
20-24 72.9£51 (n = 14) 72.3t22 (n=15)  >0.05 74.3£5(n=17) 72.6£31 (n = 19) >0.05
25-29 729843 (n=15)  721x34(n=14) >905  g40r44(n=17) 72.2+34 (n = 16) >0.05
Table 2: Mean plasma albumin. By age and sex for patients and control
Age Male Female
Age Group Patient Control P Patients Control P
(years) Value value
15-19 29.3+16 (n = 15) 71.8+32 (n=15) <0.05 28.9+27 (n = 15) 42.410.25 (n = 17) <0.05
20-24 28.9+15 (n = 14) 419+07 (n=15)  <0.05 287417 (n=17) 42.0+23 (n = 19) <0.05
2529 29.3£19 (n = 15) 422126 (n=14)  <0.05 29,141 (n = 17) 42.1£22 (n = 16) <0.05
Table 3: Mean plasma albumin. By age and sex for patients and control
Age Male : Female
Age Group Patient Control P Patients Control P
{years) Value value
15-19 44.5+.43 (n = 15) 30.0£13(n=15) <0.05  455+48 (n=15) 30.440.48 (n=17) <0.05
20-24 44.0£43 (n = 14) 30442 (n=15) <0.05  44.940.48 (n=17) 30.9£24 (n = 19) <0.05
25-29 437441 (n = 15) 209+14 (n=14) <005 4501036 (n=17)  30.7£22 (n = 16) <0.05
Table 4: Mean plasma albumin/giobulin ratio. By age and sex for patients and control
Age Male Female
Age Group Patient Control P Patients Control P
(years) Value value
15-19 0.64940.096 (n = 15)  1.4040.12 (n = 15) <0.05  0.6520.099 (n=15)  1.4240.12 (n=17) <0.05
20-24 0.65910.004 (n=14)  1.3840.11 (n=15) <005 064510077 (n=17)° 1374013 (n=19)  <0.05
25-29 0.67540.08 (n=15)  1.4220.00 (n=14) <005 085910054 (n=17) 1.3410.12 (n=16) <005
Discussion endemicity, the frequency of the abnormal genes is

Generally, very few patients with sickle cell anaemia
attend sickle cell clinic. The probable reasons for
this poor attendance range from poverty lack of
awareness o psychological  embarrassment
suffered by these patients at the hand of the public.
It is common knowledge that sickle cell anaemia
patients are prone to infection which usually
precipitate hemolytic and/or painful crisis.

A comparison of the results in many
respects shows that patient with sickle cell anaemia
have significantly lower plasma albumin than
normal controls for the same age group and sex
(Table 2). However, plasma globulin level in
patients is significantly higher than in control (Table
3). Interestingly, the albumin / globulin (A/G) ratio in
patients is also significantly lower than in controls
for all age groups in both sexes (Table 4). Genetic
disease cause considerable human suffering and
place an enormous financial burden on the health
care system. Such genetic disorders affecting red
cells are frequently encountered in the Nigerian
population. In our area with a history of malaria

high and is believed to be a conseguence of the
natural in-born resistance provided to the carriers of
these genes against malaria®®.

The low plasma albumin seen in patients
with sickle cell anaemia as compared with controls
is in contrast with the findings of recent study °, but
agrees with the result of an earlier study''. The
difference 4n the findings may be due to the fact
these workers carried out their work on the patients
in varying severities of the disease, while the
present work was done on patients in the steady
state. The fow plasma albumin seen in these
patients may be due to increased utilization,
reduced hepatic synthesis or low protein intake. It
may argued that during the acute phase of the
disease, there is a rapid elaboration of these protein
in response to the crisis situation.

Since sickle cell anaemia is usually
associated with increased reticulocyte count and
hence, protein mobilization for hemoglobin
synthesis, it is to be expected that plasma albumin
level should be low. The low plasma albumin seen
in sickle cell anaemia patients may explain partly
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the low opsonisation of pathogenic microorganisms
in these patients and hence the higher incidence of
infection '35 Conversely, the significantly
higher plasma globulins in the patients though
relative, may be due to repeated and chronic
infections to which these patients are usually prone,
as well as attempts by the immune system to come
to terms with these noxious agents. The relative
hyperglibulinemia seen in patients, however, does
not seem to confer any measure of immunity on
these patients, as borne out by repeated infections
to which they are usually subjected '®'7'8,

In so far as erythrocytes adhesivity is
mediated by plasma proteins, fluctuating levels of
those that react as acute phase reactants durin%
concurrent illness portend adverse results >
Further work relating to the protein sub-fractions
both in steady states and during crisis is
recommended.
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