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ABSTRACT

Background: Sickle cell disease (SCD) is an autosomal inherited disorder of
haemoglobin caused by a substitution of thymidine for adenine (GAG-GTG) of the -
chain that results in the amino acid valine instead of glutamic acid. This congenital
haemoglobin mutation results in alteration in the biochemical parameters of these
individuals.

Aim: Our aim is to assess some biochemical parameters (Glucose, Total protein,
Albumin, Globulin and Creatinine) of sickle cell patients.

Methods: A total of one hundred and ten (110) subjects were recruited for this
studywhich consists of fifty (50) sickle cell subjects and sixty (60) apparently healthy
subjects which served as control. Out of the total fifty subjects 28 were males and 22 were
females. The control subjects comprised of 21 males and 39 females. Blood samples were
analyzed using standardspectrophotomeric methods.

Results: All the estimated parameters were significantly higher in sickle cell patients
except creatinine which was statistically lowered when compared to controls.

Conclusion: Therefore sickle cell patients have altered biochemical parameters which
need to be assessed routinely to prevent morbidity and mortality.

Keywords: Sickle cell Disease, Total Protein, Glucose, Creatinine, Haemoglobin.

INTRODUCTION

Sickle cell disease (SCD) is an inherited
disorder of haemoglobin caused by a single
nucleotide substitution of thymidine for
adenine (GAG-GTG) of the PB-chain that
results in the amino acid valine instead of
glutamic acid (Steinberg et al., 2001, Ballas,
2002). This leads to alteration in the
properties of the haemoglobin tetramer, with
the tendencies to polymerize in the
deoxygenated state. In homozygotes or when
there is co-inheritance of a double
heterozygous state (with haemoglobin C, B-
thalassemia, D or O), the normal B-chains
are replaced by the modified form of the -
chain. Sickle Cell Disease is one of the
commonest hereditary haemoglobinopathies
experienced in Nigeria.Anaemia has been

observed as a common feature in Sickle Cell
Disease which leads to an elevated
production of haemopoietic cells due to
chronic haemolysis and cell death. This
results in hyper-metabolic rate and demand
(Emokpae and Tijani,2014). Edozien and his
coworkers (1960) observed
hyperproteinemia in sickle cell patients
which Isichei (1979 in his report attributed
to hyperglobulinemia that is present in
Sickle cell patients. But Famodu and
colleagues (1987) in their study observed a
high level of albumin in Sickle cell patients.
The Sickle cell gene has been observed to
cause deleterious effects such as anaemia,
renal dysfunction when it exists as
homozygous state.
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Evaluation of Some Biochemical

Good patient management depends on
accurate and reliable laboratory results
which ultimately lead to a better
outcome.Sickle cell patients are fragile and
vulnerable group of patients that need care at
all times. There is paucity of data on the
biochemical parameters of sickle cell disease
in this locality. Therefore this study was
undertaken to evaluate some biochemical
parameters of sickle cell patients.
MATERIAL AND METHODS

This study was carried out among patients
visiting Sickle Cell Centre, Benin-City Edo
State. A total of one hundred and ten (110)
subjects were recruited for this study which
consists of fifty (50) sickle cell subjects and
sixty (6 0) apparently healthy subjects
which served as control. Out of the total fifty
subjects 28 were males and 22 were females.
The control subjects comprised of 21 males
and 39 females. Ethical clearance was
obtained from the ethical committee of
Ministry of Health,Benin City and informed
consent was obtained from participants after
explanation of the purpose and procedures of
the study.

Sample Collection

Blood samples (5mls) were collected by
vene-puncture into an accurately
labeledfluoride oxalate and plain
containerfor both subjects and control. The
blood samples were centrifuged at 4000rpm
for 10minutes at room temperature within
two hours of collection and the serum
separated into clean plain containers, kept
frozen until required for analysis. Analysis

was carried out for serum Creatinine,
Glucose, Total protein, Albumin and
globulin.

Biochemical Analysis

Total serum protein was determined
spectrophotometrically using Biuret method
(Doumaset al., 1981) while serum albumin
was determined by bromocresol green
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method (Doumaser al., 1981). Serum
globulin was calculated by subtracting
albumin from total protein.Glucose was
determined by glucose oxidase method
(Panzer et al., 2002) and serum creatinine by
Picric alkaline method (Brod and Sirota
1948). All kits used were commercially
available tests kits; products of Randox
Laboratories, U.K. Laboratory analyses were
carried out according to manufacturer’s
instructions.

Statistical Analysis

Data was expressed as mean and standard
deviation. Comparative analysis of the two
continuous variables was done using
independent sample t-test.  Statistical
significance was set at P<(0.05. All statistics
was done using statistical package for social
sciences (SPSS) (version 21.0) statistical
software.

RESULTS

Table 1 shows that the mean * SD for
glucosein sickle cell subjects (7.05 £ 1.12)
was significantly higher (P<0.05) when
compared to the control(6.29 + 1.01)
subjects.  Also there was a significant
difference (P< 0.05) in the mean =SD of
serum total protein of sickle cell subjects
(8.20 £ 2.43 g/dl) when compared to the
control (7.45 % 1.24g/dl). There was no
significant difference (P>0.05) in the mean *
SD obtained for serum albumin in sickle cell
subjects (4.36x0.91g/dl) when compared to
the control (4.31 £ 0.78g/dl). But there was
a statistical significant difference (P< 0.05)
in the mean = SD of serum globulin in sickle
cell ~subjects (3.88 + 2.13 g/dl)
whencompared to the control
(3.08+0.76g/dl). Also there was a statistical
significant difference (P< 0.05) in the mean
= SD obtained for serum creatinine among
sickle cell subjects(0.65 = 0.26 mg/dl) when
compared to the control(0.82 + 0.21 mg/dl).
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Table I: Mean £SD of Sickle Cell Disease (SCD) patients.

Parameters SCD Controls t value P value
Glucose (mmol/l) 7.05+1.12 6.29+1.01 4.806 0.000%**
Total Protein (g/dl)  8.20+2.43 7.45+1.24 2.186 0.034%**
Albumin (g/dl) 4.36+0.91 4.31+0.78 0.424 0.673*

Globulin (g/dl) 3.88+2.13 3.08+0.76 2.659 0.011**
Creatinine (mg/dl) 0.65+0.26 0.82+0.21 4.488 0.000**

**Significant*Not Significant

Table 2 shows the biochemical parameters
obtained for sickle cell male subjects and its
comparison with the male control. There
was significant difference (P< 0.05) when
the mean * SD of serum glucose in sickle
cell male subjects (7.29 = 1.20mg/dl)
werecompared to the male control (6.26 +
0.87mg/dl). The meant SD of serum total
protein of male subjects (8.13 + 2.58g/dl)
was elevated but not statistically significant
(P>0.05) when compared to the male control
(7.75 £ 1.40g/dl). There was no significant

difference (P> 0.05) when the mean + SD of
serum albumin in sickle cell male subjects
(4.24 £ 0.69g/dl) was compared to the male
control (4.41 = 0.88g/dl). The mean + SD of
serum globulin of male subjects (3.92 %
2.24¢/dl) was not significant (P>0.05) when
compared to the male control (3.37 =%
0.87g/dl). The mean =SD of serum
creatinine among sickle cell male
subjects(0.68 + 0.30mg/dl) was significantly
difference (P<0.05) when compared to the
control(0.87 + 0.24mg/dl).

Table: 2Mean +SD of Male Sickle Cell Disease (SCD) patients.

Parameters Male SCD Male Controls t value P value
Glucose (mmol/l) 7.29+1.20 6.2620.87 4.509 0.000**
Total Protein 8.13%£2.58 7.75+1.40 0.773 0.446*
(g/d)

Albumin (g/dl) 4.24+0.69 4.41+0.88 1.322 0.197*
Globulin (g/dl) 3.924+2.42 3.37+0.87 1.196 0.242*
Creatinine (mg/dl) 0.68+0.30 0.87+0.24 3.380 0.002**

**Significant*Not Significant

Table 3 shows the mean £SD obtained for
sickle cell female subjects and its
comparison with the female control. There
was significant difference (P< 0.05) when
the mean = SD of serum glucose of sickle
cell female subjects 6.75£0.96 was
compared to the female control 6.30%1.08.
The meant SD of serum total protein of
female subjects 8.30+2.28 was significantly
higher when compared to the female control
7.28%1.13. There was no significant
difference (P>0.05) between the mean *SD
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of serum albumin of sickle cell female
subjects 4.53+1.11 when compared to the
female control 4.26+0.72. The mean +SD of
serum globulin of female subjects 3.84%1.75
was significantly elevated when compared to
the female control 2.9320.64g/dl. The mean
+SD obtained for serum creatinine among
sickle cell female subjects and female

control  is0.62+0.21 and  0.80%0.18
respectively were statistically significant
difference (P< 0.05).
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Table 3:Mean £SD of Female Sickle Cell Disease (SCD) patients.

Parameters Female SCD Female t value P value
Controls

Glucose (mmol/l) 6.75+0.96 6.30+1.08 2.198 0.039%**

Total Protein (g/dl)  8.30+2.28 7.28+1.13 2.089 0.049**

Albumin (g/dl) 4.53+1.11 4.26+0.72 1.108 0.280*

Globulin (g/dl) 3.84+1.75 2.93+0.64 2.409 0.024**

Creatinine (mg/dl) 0.62+0.21 0.80+0.18 4.007 0.000%**

**Significant*Not Significant

Table 4 shows the mean £SD obtained for
male and female sickle cell subjects. There
was a significant difference (P< 0.05) when
the mean + SD of serum glucose in sickle
cell male subjects 7.29+1.20 when compared
to the female subjects 6.75+0.96. The mean
= SD of serum total protein of male subjects
8.13+2.58 was lowered when compared to
female subjects 8.30£2.28 but not
statistically significant (P>0.05). There was
no significant difference (P> 0.05) when the
mean * SD of serum albumin of sickle cell

male subjects 4.24+0.69 when compared to
the female subjects 4.53%1.11. The mean *
SD of serum globulin of male subjects
3.92+2.42 was not statistically significant
(P>0.05) when compared to the female
subjects 3.84%1.75. The mean * SD of
serum creatinine among sickle cell male
subjects and female subjects
were(0.68+0.30and 0.62+0.21 respectively.
When compared statistically there was no
significant difference (P> 0.05) between
values obtained.

Table 4:Mean £SD of Female and Male Sickle Cell Disease (SCD) patients

Parameters Female SCD Male SCD t value P value
Glucose (mmol/l) 6.75+0.96 7.29+1.20 2.630 0.016**
Total Protein (g/dl)  8.30%2.28 8.13+2.58 0.342 0.736*
Albumin (g/dl) 4.53+1.11 4.24+0.69 1.192 0.247*
Globulin (g/dl) 3.84+1.75 3.92+2.42 0.223 0.826*
Creatinine (mg/dl) 0.62+0.21 0.68+0.30 1.323 0.200%*

**Significant*Not Significant

DISCUSSION

Sickle cell disorder is an autosomal
recessive disease which results from point
mutation in the - chain of the globin chain.
Its clinical severity varies whether it is
heterozygous  (sickle cell trait) or
homozygous (sickle cell anemia) (Wang,
2004).The result of our study shows a

significantly increased level of plasma
glucose when compared to apparently
healthy control subjects. There was

significant increase in glucose when the
Sickle cell male subjects were compared
with the apparently healthy male subjects.
Also, the female Sickle cell patients show a
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significantly higher level of glucose when
compared with the apparently healthy
female individuals. This is in tandem with
previous report on blood glucose level
among Sickle cell patients (Adekileer al.,
1985, Osuagwu and Mbeyi, 2007). This
increase glucose in Sickle cell patients has
been attributed to presence of the Sickle cell
gene which make carriers with it more
susceptible to impaired glucose metabolism
than non- carriers (Osuagwu and Mbeyi,
2007).This impaired glucose metabolism
Sickle cell patient’s lead to anergy as earlier
observed by Markov et al., (2001).
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Ehtisham and Timothy (2004) in their study
attributed this impaired glucose metabolism
to microvasculature and microvasculature
complications experience by Sickle cell
patients. There was gender difference in the
level of glucose with the male sickle cell
patients having a significant higher level
than the female sickle cell patients. Though,
there is hyperglycemia among sickle cell
disease patients due to impaired glucose
tolerance but not diabetic because it is below
the cut — off value of >7.7mmol/I established
by Jouvener al., (2005).

There was a significantly increase of serum
total protein in sickle cell disease patients
when compared with apparently healthy
individuals. An increase serum total protein
was observed when the male sickle cell
disease patients was compared with the
apparently healthy male subjects but not
statistically significant.

Conversely, when the serum total protein of
female sickle cell disease patients was
compared with apparently healthy female,
there was a significantly increase observed,
this wasin agreement with the reports of
previous studies done on sickle cell patients
(Edozienet al, 1960, Isichei 1979, Famoduet
al., 1987, Adenikeet al., 1998, Adu et al.,
2012)but inconsistent with the report of
Tripathiet al., (2011) who reported low
levels of total protein in sickle cell disease
patients.This hyperproteinemia may be due
to hyperglobulinemia as observed in this
study among  sickle cell disease
patients.Adenikeet al (1998) attributed this
hyperglobulinemia to increased erythrocyte
destruction during sickling. Adu er al.,
(2012) attributed the hyperglobulinemia in
sickle cell patients to the excessive
production of gamma (y) globulin fraction
which results from antigenic stimulation
from the environment as observed by
Johnson et al., (1999).

Our results show, an increased levels of
albumin in sickle cell disease patients but
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not statistically significant when compared
with the apparently healthy subjects. This is
in tandem with the report of Adu and
colleagues (2012) who reported similar trend
of albumin in sickle cell disease subjects but
in contrast with the report of Tripathiet al.,
(2011) who reported low levels of serum
albumin in sickle cell disease patients.
Famoduet al., (1987) in their report observed
that higher levels of serum albumin in sickle
cell disease patients rule out hepatic
dysfunction.The increased levels of albumin
may be attribution as a result of protein
synthesis that occurs during sickling (Isichei
1979). There was no significant difference
observed when the male and female sickle
cell disease patients were compared with
their respective controls. Also there was no
gender difference observed in terms of
albumin levels in sickle cell disease patients.
Creatinine is a popular substance used
routinely in the assessment of renal function.
Increase in serum creatinine indicates renal
impairment and its clearance are reduced.
Our resultsshow significant decreased levels
of serum creatinine in sickle cell disease
patients. Creatinine levels were observed to
be significantly lowered when male and
female sickle cell disease patients were
compared with their respective controls.
There was no gender difference between the
male and female sickle cell subjects with
respect to what???. This reduced levels of
creatinine observed in sickle cell patients
may be attributed to reduced muscle mass
seen in Sickle cell anaemia patients
(Odonkoret al., 1984).

Conclusively, it has been shown that
glucose; total protein, albumin as well as
creatinine are altered in sickle cell disease
patients who need to be investigated on
routine basis to prevent morbidity and
mortality. We therefore advocate prompt
diagnosis and as well as proper care for
sickle cell patients at all times.
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