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Abstract
Sickle cell disease (SCD) is a major gene disorder among the tribal population of

central India. Fetal Haemoglobin (HbF) is the best-known genetic modulator of sickle cell
anaemia, which varies dramatically in concentration in the blood of these patients. The
patients with SCA display a remarkable variability in the disease severity. Hence the
objective of the present study was to determine the Fetal Haemoglobin (HbF) level in SCD
patients (SS), carriers (AS) and normal individuals (AA). Studied population shows the
highest HbF level in SS followed by AS individuals and a slightly higher HbF level in SS
individuals.
Keywords: Fetal Haemoglobin-HbF, Sickle cell disease-SCD, Erythrocytes-RBC,
hemoglobinopathy
Introduction

Hemoglobinopathies are inherited single-gene (B-globin gene) disorders; in most
cases, they are inherited as autosomal co-dominant traits™. Most common hemoglobinopathy
like sickle cell disease (SCD) causes life threatening medical emergencies, chronic disability
to families and major drain on health resources'. However, the SCD patients with high HbF
levels not only have less severe clinical courses, but also have mild clinical complications
because an increase in haemoglobin F inhibits polymerization of sickle haemoglobin®!. HbF
(a2 y2), the main haemoglobin component in the foetus, is present at levels of 65 to 90% at
birth and usually drops to less than 2% by 6 to 12 months of age!. After birth, the HbF-
gama-gene is switched down and the HbA beta-gene is switched on so that adults mainly
produce HbA (a2f2). After this developmental switch, low levels of HbF are still produced,
and this is distributed heterogeneously with some red cells (F cells) expressing more HbF
than others™. Hemoglobinopathies can be diagnosed by detecting and quantifying various
haemoglobin fractions like HbF (a2y2), HbA (02p2) and HbA2 (0262). In healthy adults, Hb
is composed of Hb A (~95%) and Hb A2 (~3.5%), with only trace amounts of Hb F. While
HbF levels may also be elevated as a result of genetic abnormalities of haemoglobin

production or because of haemopoietic stress.
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This B-globin chain structure disorder comprises a heterogeneous group of conditions,
in which HbF production persists through adult life in the absence of hematological
abnormalities called hereditary persistence of fetal hemoglobin (HPFH) © Persistent
production of variable levels of HbF into childhood and adult life is a characteristic finding in
sickle cell anemia and more severe forms of B-thal. HbF levels are also useful for predicting
the clinical severity of sickle cell disease (SCD) " The varying levels of foetal haemoglobin
in RBCs account for a larger part of clinical heterogeneity observed in patients with sickle
cell anaemia’®. It is also a major prognostic factor for several clinical complications!®%*,

Hb F and S are heterogeneously distributed within the RBC population of patients
with Hb SS disease, and their transfusion studies indicated that those RBCs with higher
proportions of Hb F had longer life spans?. In SCD patients the RBC changes quantitatively
and qualitatively. Intravascular haemolysis of RBC results from the lysis of complement-
sensitive red cells ! and haemoglobin lost during sickling-induced membrane damage!***®.
The extracellular haemolysis occurs by phagocytosis of red cells that have undergone sickling
(16171 and physical entrapment of rheologically compromised red cellsi*®. As the RBCs are
being affected by SCD the other red cell parameters like Cell volume (MCV) and cell
hemoglobin content (MCH) and even the white blood cells and platelets are also affected by
the mutation. So the aims of this study were to determine the HbF levels of normal
(AA), sickle cell trait (AS), SCD (SS) and the haematological parameters of studied

individuals.

Materials and Methods

A total of 100 individuals belonging to 5 different tribal caste were screened for SCD in some
tribal villages from Umarkhed region of Yavatmal district. Blood samples were collected
from both patients and controls into Ethylene Diamine Tetraacetic acid (EDTA)
anticoagulant bottles with prior consent of all individuals. Among those 59 were found to be
sickling positive (AS)/(SS) and 41 were found to be sickling negative (AA). Capillarys
Electrophoresis (CE) is the recent most advanced technology which provides walkway
convenience for electrophoresis. CE is the approved method offers quantitation and detection
of normal and abnormal haemoglobins, as an aid in the diagnosis of hemoglobinopathies.
Capillrys Hemoglobin also provides very enhanced resolution and foculisation in the
separation of HbA2, F, A and S especially useful in Sickle Cell anemia diagnosist*®?%2.
Sebia Capillary Electrophoresis was used for detecting the levels of Hb A, Hb A, Hb S and
Hb F of all the individuals studied. For complete blood count (CBC) analysis was done by
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using Beckman Coulter ?%% in the laboratory of Anthropological survey of India, Nagpur

regional centre.

Results and Discussion

Fig :1 Showing CE electrophoresis Hb profile of Hb AA, AS and SS individuals.

- St o s ..:4 - gL o

| — .“ —
| b
! |
I |
| B 5T W |
i T = Rl A s... " : ,-,,...‘_f._._‘:'.:.' J.:rA»LL.._,r —
Hemogiethn Sectrepheress Heroplodvn Eiactrasvhertais
< o
1: Heterozygous (AS) with traces of Hb F. 2: Heterozygous (AS) without Hb F.
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3: Homozygous (AA) without Hb Sand Hb F. 4 : Homozygous (SS) with Hb S and Hb F.

(Where, HbA- Hemoglobin A, HbA,- Hemoglobin A, , HbS-Hemoglobin S, and HbF-
Hemoglobin F.)

Table :1 Data showing the values of four haemoglobin variants and some haematological
parameters of the Sickle cell Positive Tribal Population as compared with Sickle cell gene

carriers and normal individuals from Amravati district.
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Parameters | Sickle cell patient (SS) | Sickle cell gene carriers (AS) Normal (AA)
n=21 n=38 n=41
MeanzS.E. Range MeanzS.E. Range MeanzS.E. Range
Hb A 0.89+0.54 0.3-4,2 61.67+1.52 55.1-68 97.5840.15 96.9-98.8
Hb F 21.76x2.4 0.4-28.6 1.02+0.27 1-2.7 - -
Hb S 74.85+2.30 | 71.9-87.8 34.57+1.5 27.1-40.9 - -
Hb A, 2.49%0.35 1.4-4.8 2.74+0.3 2.5-34 2.37+0.13 1.2-2.7

(Value are expressed in meant SE (Slandered error), n= 10, *P<0.05, **P<0.01, ***P< 0.001, ns=
non-significant) (Hb- Haemoglobin Count)

The level of HbA was found to be in negligible amounts and HbA, was found only 2-
4% however HbS was found 71-88% and HbF was recorded 10-30% in SS
individuals.(Table:1, Fig:1) This shows the persistence of fetal hemoglobin in SS positive
tribal adults. However, in AA individuals HbS and HbF were not observed at all.

Sebia Capillarys Electrophoresis was used for detecting the levels of HbA, HbA,,
HbS and HbF of all the individuals studied. The HbF level was found to be highest in HbSS
and lowest in HbAS individuals. HbF is the best known genetic modulator of sickle cell
anaemia and its concentration varies in the blood of these patients and it results in milder
forms of SCD in Indian SS individuals.

Conclusion

The values of HbF were found to be higher in SS, lower in AS and negligible in AA
individuals. In SS individuals the level of HbF was found to be more as compared to SS
individuals of other regions of the world, showing that the disease is less severe in the Indian

population.
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