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ABSTRACT ) InIndia, haemoglobinopathies, especially sickle haemoglobin are the commonest genetic disorders in the tribal belt of

Central and southern India. Madhya Pradesh and Chhattisgarh harbours the largest tribal population in India, which is
about one fourth of the total tribal population of the county. The prevalence of sickle haemoglobin from various parts of Madhya Pradesh and
Chbhattisgarh varied from 15 to 30 percent. The study was carried out in Chhattisgarh Institute of Medical Sciences, Bilaspur (C.G.) Since the
Eastern region of central India is prone to Sickle Cell Anemia. Hence samples preferably collected from this area. The study was conducted on 90
human subjects. Out of which 30 were suffering from Sickle cell disease, 30 were Sickle Cell Trait and 30 were taken as control group.
Haemoglobin, Malondialdehyde & antioxidants parameters were estimated. In subjects with homozygous sickle cell anemia, level of Plasma
Malondialdehyde (MDA) were significantl (P<0.001) increased as compare to controls. The level of antioxidants vitamins C, E and TAC
(P<0.001) decrease in group III as compare to controls. In group II the level of Vitamin C & Vitamin E decreased significantly (P<0.05) as
compare to controls. Thus our study shows decreased Total antioxidant capacity , elevated plasma MDA and depleted antioxidant vitamins
indicate increased oxidative stress in Sickle cell anemia patients. Therefore supplementation with antioxidants vitamin may improve some of the

sickle cell symptoms.
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Introduction: human subjects. Out of which 30 were suffering from Sickle cell

Sickle cell Anemia refer to a genetic disorder characterized by a
abnormal haemoglobin called HbS' and clinically characterized by
intermittent vaso-occlusive event, chronic hemolysis, & increased
susceptibility to infection’. In India, Sickle haemoglobin are the
commonest genetic blood disorders in the tribal belt of Central and
Southern India. In central India, Madhya Pradesh and Chhattisgarh
harbour the largest tribal population in country, which is about one
fourth of the total tribal population of the country. The prevalence of
sickle cell anemia from various parts of Madhya Pradesh and
Chhattisgarh varied from 15% to 30%t. It was also found that the non-
tribal people of these belt especially Scheduled Castes and other
backward class communities have Hb S in similar proportion as that of
tribal Population of the area’.

In sickle cell disease, free radicals formation increased resulting
increased oxidative stress and might play a significant role in the
pathophysiology of SCD related microvescular dysfunction, vaso-
occlusion and development of organ damage’. Reactive oxygen
species are produced as the result of intracellular catabolism that
requires oxygen as a terminal acceptor (oxidants), normally there is a
balance between the production of Reactive Oxygen Species and the
defence mechanism of antioxidants (SOD, CAT, GPX, ascorbate,
carotonoid, flavaonoid) thereby preventing or limiting oxidative
damage'. Antioxidants, a substance which slow the oxidation rate by
several mechanisms, including regeneration of primary antioxidants,
chelation of metals, scavenging of oxygen, and decomposition of
hydroperoxides among others. These substances may occur naturally
in foods, such as Tocopherol (vitamin E) and ascorbic acid (vitamin C).
These antioxidants are mainly vitamins which play an significant role
inantioxidant defence system™.

Since the various membrane abnormalities of sickle RBCs might result
from excessive accumulation of oxidant damage and decrease activity
of antioxidant defence in sickle cell anaemia patients. Therefore, we
planned our study to know the level of exogenous antioxidants and
antioxidant capacity in Sickle cell disorder.

Material and methods:

The study was carried out in CIMS, Bilaspur (C.G.). Since the Eastern
region of central India is prone to Sickle Cell Anemia. Hence samples
preferably collected from this area. The study was conducted on 90

disease , 30 were Sickle Cell trait and 30 were taken as control group
(Healthy age matched, having no blood disorder). The written consent
were also obtained before starting the study. The family history,
clinical manifestations pertaining to disease was collected in the study
Performa. The study was approved by the Institutional Ethical
committee of Chhattisgarh institute of Medical sciences , Bilaspur
(C.G.) A blood sample for the estimation of all the parameters was
collected from the subjects. Six ml (06ml) Fasting blood samples were
freshly withdrawn from the anticubital vein and collected. One part is
distributed into EDTA vial and other part was kept for clotting from
both subjects and controls. Each sample was centrifuged at 3000 rpm
and the serum was stored for further estimation but hemoglobin
indices were taken to measure immediately. Solubility test was carried
out by commercially available kit (HIMEDIA). Hemoglobin
Electrophoresis (Alkaline) by GENIOS (fully automated
electrophoresis), The assay was performed exactly as recommended
by the manufacturer. Hematological parameter, hemoblobin indices
were estimated by Hematological using hematology analyzer make
Orphee, France. Plasma Malondialdehyde by Jean C.D.et al (1983)’.
Total Antioxidant Capacity by D Koracevic (2001)*,Vitamin C By A
kyaw (1978)’ and Vitamin E By Baker and Frank (1968)", Using PC
based double beam UV, VIS spectrophotometer Systronic (Type
2202). Data analyses were performed with the SPSS, Chicago, Illinois,
USA for window version 16.0.

Results:

The haematological and biochemical parameters of these patients and
controls are listed in Table 1 & 2. The level vitamin E, C and , Total
antioxidant capacity decreased significantly (P<0.001) in Sickle cell
disease patients (table 1) and Sickle cell traits (P<0.05) as compare to
controls (Table 2). In subjects with homozygous sickle cell anemia.
Level of Plasma MDA were significantly

(P<0.001) increased as compare to controls (Table no.2).

Table 1: Antioxidant vitamin, TAC and MDA measurements for
subjects of Group I and Group II.

Parameters Group I (Mean £ SD) |Group II (Mean + SD)
Age (yrs) 242+52 248 +6.7
Haemoglobin (g/dl) 14.3 +.80 13.1+1.2
Vitamin E (mg/dl) 1.07 + .40 0.78+.28*
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Vitamin C (mg/dl) 0.98 £.25 0.84+.18*
TAC (mmol/l) 1.96+ 00.21 0.98+ 00.24*
MDA (nmol/ml) 2.35+.48 3.20+1.16NS

NS=notsignificant, * P<0.05, **P<.001,

Table 2: Antioxidant vitamin E & C, Total antioxidant capacity
and MDA measurements for subjects of Group I1I and Group I.

Parameters Group I (Mean = SD) |Group I1I (Mean + SD)
IAge (yrs) 242 +5.2 172+5.5

IHb (g/dl) 14.3 + .80 8.7+2.1

\Vitamin E (mg/dl) [1.07 + .40 0.48 +.19%**

\Vitamin C (mg/dl) [0.98 + .25 0.51+. 11%*

TAC (mmol/1) 1.96+ 00.21 00.82+ 0.24**

MDA (nmol/ml) [2.35 +.48 7.44+2 57**

NS=notsignificant, * P<0.05, **P<.001,

Discussion:

SCD is inherited disorder of hemoglobin. Mostly prevalent in central
and southern region of India ". It may present itself either in
heterozygous (HbAS) or in homozygous form (HbSS) due to
autosomal inheritance. In severe homozygous (Hb SS) form all Hb
present is sickle hemoglobin, in milder heterozygous (HbAS) form up
to 40 percent of Hb is sickle . In Sickle cell disorder acidic amino acid
glutamine (Gln) substitutes neutral amino acid valine at 6th position of
beta hemoglobin chain. The substitution of a positively charge amino
acid glutamine, for valine, a neutral amino acid results in the
formation of Hb S and cases a multeity of pathological conditions that
affects the haemoglobin, with the sickle hemoglobin, tamper the
oxygenation of Hemoglobin and subsequently sickling of RBC (sickle
shape) and hemolysis. This causes physiological changes that affect
the hemoglobin molecule in its deoxygenated state through the
sickling of red blood cells, this triggers the formation of Hb S polymer,
oxidative degeneration of the Hb S molecule and the generation of
oxidized free radicals”. SCD is known to be associated with
membrane lipid abnormality long chain unsaturated FAs are known to
increase membrane fluidity, decrease adhesion and aggregation of Red
Blood Cells. Both Vitamin E and C have protective role against
oxidative membrane attack, while caroteniods act at low oxygen
tension, mainly derived from food and other dietary source .

In the present study we have considered the role of vitamin E & C, in
SCA and found that all these vitamins levels decreased significantly in
Group Il and group IIT as compared to control group I (table no. 1 & 2).
This is same as quoted by Deves Ray et al”” 2006, Rain Het al 2008,
Wali Uetal 2013".

Vitamin E (Tocopherol) has a protective role in almost all cells and
tissues of the body. It removes free radical by its ability to transfer
phenolic hydrogen to a peroxyl free radical of peroxidized
polyunsaturated fatty acid. Since SCD is associated with multiple
membrane defects in this condition”, it is possible that membrane
damage might be a critical factor in this disorder. Oxidatively modified
membrane associated protein are currently implicated in the formation
ofirreversible sickle cell, which is leading to a paradigm shift from the
older cross liking theory"”. Due to intravascular hemolysis, low Hb are
found in the SCA patients which act as potent catalyst for lipid
peroxidation. So, plasma haemoglobin catalyze the oxidative
destruction of Tocopherol and account for the lower plasma
Tocopherol levels found in the subjects (table no. 2).

In homozygous state vit E level is significantly reduced as when
compared to control while the heterozygous group showed less change
as compared to control group (table no. 1. & 2). So, we interpret that in
the presence of oxidative stress vit E get depleted in proportion.

We also observed in our study that vitamin C level change was almost
similar to that of vitamin E. This suggest that vit C level change was
almost similar to vit E but vitamin C is not involve in first line of
antioxidant system but it might play a significant role as a replenishing
agent for vit E”. Ascorbic acid (Vitamin C), and aqueous phase
antioxidant has excellent protective role in regeneration of the reduced
form of other powerful antioxidants of the body named GPx and Vit E.
thus halting the free radical chain reaction™.. Lower level of vit C in
SCA patients indicates its exhausted status to remove generated free
radicals.

As SCD (SS) patients are more prone to haemolysis and have a greater

tendency for the formation of superoxide anion and hydrogen
peroxide, a decreased the vit C level show a negative correlation with
serum MDA level. Wali U et al reported the same. The decreased level
of antioxidants vitamins are associated with increased oxidative stress
in SCA patients, leading to higher utilization of these vitamins and
consequently leading to their deficiency in sickle cell anemia. This
result is also consistent with™ and he reported that deficiency of these
vitamins could for some of the observed manifestation of SCD such as
increased susceptibility to infection and hemolysis™.

In our study we measured Total antioxidant capacity (TAC) in both
cases i.e. homozygous (SS) and heterozygous (AS) and found
significantly decreased level of antioxidant in Sickle cell anemia
patients as compared to control subjects.

TAC reflects the collective contribution to the reducing property of non
protein antioxidant or electron donating component. Total antioxidant
capacity values are more informative than the knowledge of individual
antioxidants. Reduced antioxidant defence both enzymatic and low
molecular weight antioxidant have decrease activity and their
concentration in plasma of SCA patients™*

So it is clearly evident that Sickle cell anemia patients are exposed to
oxidative stress and this oxidative stress could be, to some extent, be
relieved by supplementation these antioxidant vitamins.
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