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Abstract:

Background: Sickle cell disease is common hereditary hemoglobinopathy with a multi -
system disease, associated with episodes of acute illness and progressive organ damage.

Material and Methods: The study was conducted in the Department of Biochemistry,
S.M.B.T. Institute of Medical Sciences and Research Centre, Dhamangaon - Nashik —
Maharashtra. The patients were selected by applying inclusion criteria - exclusion criteria
with screening tests. Hb level was done by an automated Cell Counter, Sr. Iron and Sr. TIBC
estimation was by Ferrozine / MgCO3; method, by using Trans Asia diagnostic kit.

Results: The hemoglobin was (7.68 £ 1.59; 15.19 & 0.74, p<0.001); Sr. Iron was found
significantly decreased in cases (42.92 + 5.09; 121.50 £ 25.95, t=15.84 and p<0.001) and
Serum Total iron binding capacity (TIBC) was found increase significantly very high (457.12
+ 62.07; 347.46 £ 40.68, and p<0.001) in cases of SCD as compared to controls.

Conclusions: The study concluded that, Hemoglobin in blood and iron level decreases
however the total iron binding capacity (TIBC) increases in Sickle cell disease patients, this
could be the biochemically important tools in diagnosis of sickle cell disease.
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INTRODUCTION: disease is a group of blood related inherited,
genetic disorder transformed from parents,
characterized by the presence of the HbS,
where valine is replace by glutamic acid (°°
Gli=Val) “at the beta globin chain, that has a
single point mutation (GAG —GTG) at the
sixth codon of the p- globin (HBB) gene. **!

Sickle cell disease (SCD) is commonly found
in central region of Indian states Chhattisgarh,
and in tribes of Madhya Pradesh, Rajasthan
and Maharashtra. ""* % SCD is a group of
inherited autosomal recessive, blood related
disorders  characterized by  abnormal

hemoglobin S molecules (HbS); which is Sickling of red blood cells, causes in
caused due the single point mutation in the 2f3- hematological parameters which shows the
globin chain of the globin tetramer. 3! In the higher ~ Mean  Corpuscular ~ Hemoglobin
view of molecular or genetic level, sickle-cell Concentrations (MCHC), vessel blockage,
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stroke, anemia, inflammation, and attacks of
pain sickle cell crisis/ anemia, swelling in the
hands and feet, bacterial infections, and it is
also associated with multi organ damage, with
various diseases like  the vaso-occlusive
events which leads to organ damage ' %!

The haematological and laboratory variations
are: decrease in haemoglobin concentration,
Red blood cells, increase in serum bilirubin
level, fever, aggregated and irreversibly sickle
cells, increased erythrocyte life span, and
almost no change in other types of Hbs
concentrations varies from the control. "% '
In this study, the basic biochemical markers
Hemoglobin, Iron and TIBC will have been
studied as promising molecules for better
understanding the SCD. In SCD the sr. iron
level is depleted due the sickling process
which causes the damage of hemoglobin in the
RBCs that shows iron deficiency and TIBC is
excessesively activated to increase the iron
level, and it is regulated by the serum
hepcidine level in SCD. "> 13!

MATERIAL AND METHODS:

The study was conducted in the Department of
Biochemistry, S.M.B.T. Institute of Medical
Sciences and Research Centre, Dhamangaon
Tal: Igatpuri, Dist: Nashik —Maharashtra. The
study protocol had been approved by
Institutional Ethical Committee. (Reference:
IEC- Research project/protocol no:
SMBT/IEC/2017/Project-52; dated
02/05/2017)

This was a hospital based case control study,
and the sample size had been carried out by
the expert statistician.

Study subjects:

For this study, the patients sample was
collected from Civil Hospital Nashik, and
SMBT Hopital Dhamangaon, Nashik -
Maharashtra.

Total 30 subjects had been enrolled after
applying inclusion and exclusion criteria and
written informed consent was taken before
starting the study.
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All the selected and enrolled patients had
been confirmed with their stability state,
without a single blood transfusion of four
months prior to blood drawn; and the patients
were included in the study did’t show any
infections, hospitalization or vaso-occlusive
event, and were not under the antibiotics
therapy and corticosteroids or hyroxyurea
(HU) treatments. The control group
volunteers consisted of 30 healthy individuals.
All procedures followed were being in
accordance and approved by the Research
Ethics Committee of the SMBT Institute of
Medical Sciences & Research Center,
Dhamangaon, Nashik and also with the
Helsinki Declaration of 1975 and its revisions.
Informed consent forms will be obtained from
all patients as well as from the control group
volunteers.

Inclusion criteria for normal healthy
subjects:

Normal healthy person were comprised of
departmental staff, medical students and the
relatives who were healthy and accompany
their OPD or IPD wards. And their health
condition was being detected.

Inclusion criteria:

A) Patients more than Syears age and less than
80 years of age.

B) Normal healthy individuals was recruited
for the control group

Exclusion criteria:

A) Patients less than Syears and more than 80
years.

B) Individuals with any other
hemoglobinopathy and the patients having any
history of blood transfusion within 3 months.

C) SCD patients under chemotherapy
treatment were excluded from the study.

Screening tests for the sickle cell disease
subjects:

The following screening tests had been carried
out with SCD patients for the confirmation of
sickle cell RBCs.
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1. Sickling test with 2% meta-bisulphite: It
is the principle of sickling test, was based
on microscopical observation of sickling
of red blood cells when exposed to a low
oxygen tension.

2. Solubility test with 0.02% sodium
dithionate: It is the principle of solubility
method, based on turbidity created when
Hb S is mixed with sodium dithionate.

3. Peripheral blood film method: Thin
blood films, stained with giemsa stain
were examined by light microscopy
(x100).

4. Hb electrophoresis: The cellulose acetate
membrane Hb electrophoresis method had
been used to determine the presence of
Hb-S in the sample.

5. Patient’s history and blood cell counts
such as; RBC, WBC, and HCT, MCH,
MCV, MCHC, was being carried out.

To confirm the diagnosis, blood sample was
examined under a microscope to check for the
number of sickle cells, patient’s history and
blood cell counts with RBC, WBC, and HCT,
MCH, MCV, MCHC, counts was also carried
out.

Sample collection:

The 10 ml overnight fasting venous blood had
been collected under aseptic conditions from
patients and controls. About 6 ml blood was
collected in plain vacutainer, and remaining
4ml blood was being poured in EDTA
anticoagulated vacutainer. The sample was
centrifuged at 3000 rpm for 10 minutes for the
separation of serum sample and then the
separated sample was immediately stored in
deep freezer at — 20°C until further analysis.
The sample collection had been started from
the year 2018-19 and all work was finished in
June -2020.

METHODOLOGY:

Hb and Complete blood count (CBC) had been
carried out by an automated Cell Counter and
Sr. Iron and Sr.TIBC was estimated by
Ferrozine / MgCO; method, using Trans Asia
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diagnostic kits; Manufactured by
TRANSASIA BIO- MEDICALS LTD., B-11,
and OIDC. RINGANWADA, DAMAN-
396210- INDIA.

RESULTS:
Table no: 1

S 1 P
Variable | Group amp Mean + SD |t statistics
en=30 value
Hb em®% Test 30 7.68 £1.59 477 <
m .
ST Control| 30 | 15.19+0.74 0.001
Serum | Test 30 42.92 +5.09 -
Iron 15.84
0.001
ug/dl Control| 30 [121.50+25.95
TIBC Test 30 |457.12+62.07 <
8.25
pg/dl |Control| 30 |347.46 +40.68 0.001

*  Significant p<0.005; Table no: 1
representing the mean + standard comparisons
of Hb, Sr.Iron and TIBC from the SCD cases
and healthy controls.

* QGraph: 1 representing the mean + standard
comparisons of Hb, Sr.Iron from the SCD
cases and healthy controls.
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* Graph: 2 representing the mean + standard
comparisons of Sr.Iron from the SCD cases
and healthy controls.
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* Significant p<0.005; representing the mean +
standard comparisons of Sr. TIBC from the
SCD cases and healthy controls.

* Graph: 3 representing the mean + standard
comparisons of Sr. TIBC from the SCD cases
and healthy controls.
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DISCUSSION:

In the above observation (table no: 1)
Hemoglobin was found significantly decreased
below the normal in cases as compared to
control (7.68 + 1.59; 15.19 + 0.74); student ‘t’
test was found 24.77and p<0.001. Sr. Iron
level was also found significantly decreased
in cases (42.92 = 5.09; 121.50 £+ 25.95)
compared to controls, however Sr. TIBC was
found increased significantly as compared to
control (457.12 £+ 62.07; 347.46 £ 40.68); the
student ‘t’ test was 8.25 and p was <0.001
found (highly significant) in SCD cases.

Our findings are correlated with different
articles that are discussed here under:
Akinsegun Akinbami et al., (2012) they stated
that, the mean cell volume, mean cell
hemoglobin, and mean cell hemoglobin
concentrations were reduced in anemia of
chronic disease. Expectedly, the mean
hemoglobin  concentration, packed cell
volume, mean cell volume, and mean cell
hemoglobin of the controls were higher than
SCD cases, The overall mean Hb conc." for
cases was 7.93 + 1.47 g/dl, packed cell volume
24.44 +4.68%, (MCV- 81.52+7.891l,) and
(MCH-26.50+3.20pg.) While for controls,
mean Hb conc." was 13.83 +1.32 g/dl, PCV
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43.07+3.95%, MCV-86.90+4.69f], and
MCH-28.50 + 1.34 pg. '

Abdul Rahman H Majrashi et al., (2016)
noted that, the mean of WBC in the patients
was found 15.4 £ 7.3 x 10°/L while in controls
it was 7.25 + 3.75 x 10°/L that were
considered highly significant (P<0.0001).
Similarly, the mean of platelet in the female
patients was 370.23 + 177.38 while in control
it was 300 £ 150, considered significant
(P<0.0628).

All other CBC indices like RBC, Hb, Hct,
MCV, MCH, and RDW were showed highly
significant difference (P<0.0001) in the cases
of sickle cell anemia. '"”

In the study, Sr. Iron was found decreased
significantly low in cases (57.22 + 25.42;
106.33 + 26.62) as compared to controls.
However, the Sr.Total Iron Binding Capacity
was found increased very significantly high
(344.57 £ 25.42; 289.85 £ 33.40) in cases of
SCD.

Decrease in Sr. Iron levels was due to rapid
sickling and hemolysis, (releases the iron) of
the RBCs in sickle cell disease. But the total
iron binding capacity level was found
increased because that iron level is regulated
by the negative feedback mechanism, and that
is only because of the rapid sickling
mechanism.

In support of the above biochemical variations,
scientists Raoet al.,(1983) Rao KRP et al.,
(1983) and Haddy TB et al., (1982) reported
that, the iron deficiency may be associated
with a marked reduction in number of sickled
erythrocytes in blood smears and decrease in
levels of Sr. Indirect bilirubin and lactate

dehydrogenase in the sickle cell disease. "'

20]

In our study findings, graph-3 indicating that,
the increased levels of the Serum LDH and
total iron binding capacity (TIBC) in cases as
compared to the control. But the serum iron
level is showing decreased in the above graph
in SCD cases.
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The above variations are correlated and
supported by the various articles: Erlandson
M. E et al., (1962) stated that in sickle cell
anaemic children with chronic haemolysis,
that results in increased availability of iron
directly from the broken red cells and also
from increased absorption of iron from the
gastrointestinal tract. *'! in such conditions the
high load of iron is provided through the
multiple blood transfusions. "> "

Jeyakumar LH et al. (1987) stated that, the Sr.
iron concentration is a balance between intakes
on the one hand and excretion on the other
hand; as well as increased utilization of the
other functions, since there is no empirical
reason to believe that HbSS subjects had lower

dietary intake of iron. "

The scientists Rao KRP, et al., (1983) reported
that, the iron deficiency may be associated
with a marked reduction in the number of
sickled erythrocytes in blood smears and a
decrease in the levels of Sr.indirect bilirubin
and lactate dehydrogenase in the sickle cell
disease. ™!

O’Brien RT.et al, (1978) after his observation
he declared that, in children with sickle cell
anemia and chronic haemolysis results in
increased availability of iron directly from the
broken red cells and also from increased
absorption of iron from the gastrointestinal
tract, '

Vichinsky E., et al., (1981) However, reported
that; the reduced frequency of transfusion
implies a reduction in sources of iron level
and, therefore, increased vulnerability to iron
deficiency anemia. This had been tressed by a
study in the USA which suggested that iron
deficiency was commoner than expected in

untransfused patients with sickle cell anemia.
[22]

Jeyakumar et al., (1987) stated that, the Sr.
iron concentration is a balance between intakes
on the one hand and excretion as well as
increased utilization on the other. Since there
is no empirical reason to believe that HbSS
subjects had lower dietary intake of iron, and
attention was focused on excretion. '
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Ballas S. K et al., (2001) stated that, the high
load of iron provided by multiple blood
transfusions in SCD and Thallassemia

conditions. [**!

Stuart MJ and Najel RL (2004) states that,
sickle cell patients have iron overload due to
chronic blood transfusions in the treatment or
prevention of sever sickle cell related
complications such as stroke. !'”

Our findings are also strongly correlated and
supported to the above articles with same
hypothesis.

CONCLUSION:

The study concluded that, Hemoglobin, and
Sr.Iron levels were found decreased; but on
the other side Sr.TIBC was found increased in
the SCD cases as compare to healthy controls.
These biochemical variables could be the
diagnostically important tool in the assessment
of sickle cell disease.
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