SCIENTIFIC CORRESPONDENCE

Haemoglobin D in a mongoloid non-tribal family: A report

from northeast India

Haemoglobin E (HbE) is the most fre-
quently encountered haemoglobin variant
among the autochthonous Mongoloid
inhabitants of northeastern India. In As-
sam, besides HbE among the Mongoloid
group, sickle cell haemoglobin (HbS) is
predominant among the tea-plantation
workers. We have documented haemo-
globin D (HbD) in an Ahom family be-
longing to a Mongoloid non-tribal group,
in double heterozygous (HbDE) as well
as in HbD-heterozygous (HbAD) state
from Assam.

In India gene frequency for HbD
(B!21G =Gy g relatively low, with a
tendency to cluster towards the north-
western part of the country'?. Prevalence
of HbD in India has been documented
with variable gene frequency from Punjab,
Gujarat, Jammu & Kashmir, Uttar
Pradesh, Maharashtra, Karnataka, Orissa,
West Bengal and Goa, either in the ho-
mozygous or heterozygous state'”. So
far, this abnormality has not been re-
ported from the northeastern region of
India. Our search in MEDLER,
MEDLINE standard and other relevant
published literature failed to reveal any
report of HbD from this region of the
country.

The most common structurally defec-
tive haemoglobin reported among the
autochthonous inhabitants of northeast-
ern India, is HbE (refs 3-6). Besides
HbE, HbS is also observed among the
tea-plantation workers of Assam, a group
of tribal people from central, eastern and
southern India, indentured by the British
to work in tea gardens during early 19th
century’. We report HbD in a family
belonging to Ahom community, a non-
tribal Mongoloid group of Assam, both

in double heterozygous (HbDE) and het-
erozygous (HbAD) state.

During our screening programme for
haemoglobinopathy, an ongoing pro-
gramme of our centre, blood sample was
obtained from a 22-year-old, apparently
healthy Ahom boy (CK). Electrophoresis
of the haemoglobin on cellulose acetate
at alkaline pH® indicated the presence of
HbE and HbD/HbS. The sample failed to
produce sickling in the presence of so-
dium dithionite®, and the qualitative solu-
bility test, indicating absence of HbS®.
Blood sample analysis on automated
haematology cell counter indicated low
MCV (63 11) and a positive result for the
naked-eye single-tube osmotic fragility
test (NESTROFT)Y’. Zinc protoporphy-
rine (ZPP) level was normal (53 pmol/
mol of heme). Result of the Variant
Haemoglobin Testing System using beta
thalassaemia short programme also indi-
cated presence of HbE and HbD (D-
window —61.2% with a retention time of
4.24 min). Details of haematological
indices and data of Variant Haemoglobin
Testing System are incorporated in Table
1 and Figure 1.

Family members of the subject (CK)
were contacted for family study. It was
informed by the father of the subject
(GK) that the last three generations of
their family are residing in a village,
which is about 12km from Dibrugarh
town. The other members of his clan are
residing in a nearby village and as far as
he remembers, there is no report of inter-
caste marriage either in the family or in
their last two generations.

After proper counselling and obtaining
an informed written consent, about 5 ml
of venous blood from each member of

the family was collected in EDTA as an
anticoagulant. The samples were imme-
diately transported to the laboratory and
on the same day they were subjected to
an automated haematology cell counter
(Sysmex SF 3000) to determine the hae-
matological indices. ZPP level was also
measured by an automated machine
(Protoflouro Z, Helana). Electrophoresis
of the samples, after preparation of the
haemolysates, was performed on cellu-
lose acetate in alkaline pHS. Finally,
samples were analysed on Variant Hae-
moglobin Testing System (BioRad, Ver-
sion 4.74a) according to the protocol of
the manufacturer.

Haematological indices of the blood
samples reflect lower level of MCV
among the family members. Absence of
HbS was documented, as the blood sam-
ples failed to produce sickling in the
presence of sodium dithionite and during
qualitative solubility test. Observation of
normal level of ZPP (39-69 umol/mol of
heme) among the family members indi-
cates lack of iron deficiency. Electropho-
retic pattern and results of Variant Hae-
moglobin Testing System indicate pres-
ence of HbD along with HbE (HbDE) in
one of the parents and HbAE in the
other. Double heterozygous stage for
HbD and HbE (HbDE) was observed in
two offspring, while the other two were
with HbAD. Retention time for HbD (D-
window) in subjects with HbDE and
HbAD was between 4.23 and 4.24 min.
The reported retention time for HbD-Los
Angeles is 4.16 min (ref. 10) against
4.23-4.24 min observed by wus. This
indicates that the present HbD has a
similarity with HbD-Los Angeles. Slight
difference of retention time in our study

Table 1. Haematological indices and zinc protoporphyrin status of the family with HbD
Haematological indices

Age/ WBC RBC Hb HCT MCV MCH MCHC RDWs PLT MPV  ZPP umol/
Name sex 10°%/ul 10%ul g/dl % fl prg g/dl fl 10°/ul fl mol heme
GK 60/M 6.6 5.54 11.1 352 64 20.1 31.6 47.7 113 9.2 64
SK 45/F 59 5.46 12.0 379 69 22.0 31.8 43.0 211 12.6 60
CK 22/M 59 6.98 133 43.8 63 19.1 30.4 43.8 75 12.1 53
RK 20/F 6.5 5.34 10.9 34.7 65 20.5 31.4 41.4 107 12.7 69
DK 16/M 5.0 5.46 14.1 433 79 258 32.6 46.1 85 11.7 39
DK 13/M 4.3 5.61 14.2 44.1 79 253 322 46.9 146 13.5 40
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GK, 60 M SK, 45,F
Electrophoresis pattern: ED Electrophoresis pattern: AE
Variant Hb testing system data % Variant Hb testing system data
% Time % Time
Hb F 0.6 1.12 Hb F 0.5 1.11
Unknown 1 0.4 124 P2 4.4 1.34
P3 23 177 P3 4.3 1.76
Ao 42 2.08 Ao 582 2.54
Unknown 2 0.7 293 A2 322 3.77
A2 293 3.76
D-Window 622 424
CK,22,M RK, 20,F DK, 16, M DK, 13,M
Electrophoresis pattern: ED Electrophoresis  pattern: ED Electrophoresis pattern: AD Electrophoresis pattern: AD
Variant Hb testing system data Variant Hb testing system data Variant Hb testing system data Variant Hb testing system data
% Time %  Time % Time % Time
Hb F 0.7 112 HbF 0.8 1.12 Hb F 0.0 Unknown 1 0.3 1.11
Unknown 1 0.5 1.23 Unknown 1 0.4 1.24 P2 3.4 1.32 Hb F 0.7 1.24
P2 0.1 1.40 P3 2.1 1.77 P3 2.3 1.70 P2 2.9 1.33
P3 24 1.76 Ao 4.4 2.08 Unknown 1 1.8 2.05 P3 2.1 1.72
Ao 5.4 2.06 Unknown 2 0.7 2.95 Ao 49.9 2.54 Ao 49.8 2.53
Unknown 2 0.7 2.92 A2 29.6 3.76 A2 2.2 3.65 A2 2.4 3.67
A2 26.7 3.76 D-Window 61.4 424 D-Window 40.1 4.24 D-Window 40.0 4.24
D-Window 61.2 4.23
Figure 1. The family tree, electrophoretic pattern and data on Variant Haemoglobin Testing System in subjects with HbD.

may be due to instrumental variation.
However, irrespective to their haemoglo-
bin type, HbF level was normal for the
entire family, while normal level of
HbA, was observed for subjects with
HbD-heterozygous (details incorporated
in Figure 1).

The present finding indicates prevalence
of HbD in the family belonging to the
Ahom community. Presence of HbDE in
one of the parents and HbAE in the other
designates co-inheritance of HbE and HbD
globin genes by the elder son (CK-22 M)
and daughter (RK-20 F). Similarly, the
remaining two sons (DK-16 M and DK~
13 M) with HbAD indicate inheritance of a
normal HbA gene from their mother and
HbD gene from their father.

The northeastern region of India is
home to people with an assortment of
socio-cultural, linguistic and ethnic di-
versity due to the migration of various
races. Documentation regarding migra-
tion of the Sikhs, as early as 16th cen-
tury, to Assam is available and their
descendents are presently known as
Asomia Sikhs''. However, other popula-
tion migrations, known to be prevalent
with HbD, from the rest of the country to

the northeastern states took place much
later. Therefore, the possible reason for
detection of HbD in the Ahom commu-
nity has to be ascertained and requires
further exploration.

This is a report documenting HbD,
both in heterozygous and in double
heterozygous state, from a Mongoloid
non-tribal group of Assam. Further cha-
racterization of this haemoglobin may
provide interesting phenomenon to

understand its molecular composition'®.
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