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ABSTRACT In the present paper the prevalence of the
B-thalassemia has been reported. It has been assaved
that the trust is 3.5% and nearly half of these individuals
belong to the Khatri-Arora castes. These families have
migrated from the South-west districts of the undivided
Punjab, now in Pakistan. In thalassemia major families,
the common five mutations account for 93.5% of the
aleles with another 3.35 % with CAP+1 and-88 (C-T),
facilitating the prenatal diagnosis of thalassemia in this
population.

INTRODUCTION

Thalassemiaisthe most commonly inherited
disorder worldwide. In India, B-thalassemia
affectsdifferent ethnic and geographical groups,
with prevalence of 2-14% in different regionsin
an ICMR study (1993). In Punjab the prevalence
reported by Sukumaran and Masters was 6.5%
(1974). The population of Punjab isapproximately
15-18 million and is heterogeneous in its caste
structure. Marriages most often take placewithin
the same caste and it is important to know the
prevalence of B-thalassemia trait amongst the
different castes aswell asthe distribution of the
various mutations amongst the different castes
for proper counseling and prenatal diagnosis.
We have studied the preval ence of 3-thalassemia
and the [3-gene mutations in Punjabis belonging
to different castes. Thisdataisuseful for planning
cost effective screening programmes as well as
providing genetic counseling and prenatal
diagnosis.

MATERIALS AND METHODS

[B-thalassemia Trait: Screening and confirmation
of B-thalassemiatrait (BTT) was carried out in
780 parents of thalassemiamajor of Punjabi origin
by performing complete blood countson afully
automated blood cell counter (Sysmex K-1000)
and quantitation of HbA,, was done by micro-
column chromatography using DE 52 (Dacieand
Lewis 1991). The castes of both parents were

recorded and the data analyzed to document the
prevalence of thalassemia in different caste
groups of Punjab.

Detection of B-thalassemia Mutations: This was
doneon 352 alelesof 3-thdassemiamagjor andthe
method used wasthe ARM S-PCR method (Newton
et a. 1989) and the primer used were as those
reported previoudy. (Varawallaet a. 1990).

RESULTS

The results of the caste-wise distribution of
BTT are shown is Table 1. Almost half the
individuals belonged to the Khatri-Arora castes
of Punjab (47.8%). The remaining 52% were
distributed amongst 13 other caste groups.
Mutational Analysisof 3-thalassemia: Thiswas
doneon 352 allel es of thalassemiamajor and the
resultsare recorded in Table 2.

Table 1: Caste structure of 780 individuals with B-
thalassemia trait

Castes Number of cases  Percentage (%)

Khatri-Arora 372 47.8
Jats + Jat Sikhs 110 14

Brahmin 62

Baniyas 60

Harijans 38

Kamboh 16
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DISCUSSION

The prevalence of the -thalassemiatrait in
Punjabis has been variously reported as 3-6.5%.
In arecent study by us, we found that it is 3.5%
amongst the voluntary blood donors of Punjabi
origin (under publication). Since the Punjabis
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Table 2: Spectrum of B-gene mutations in 352
Thalassemia major alleles

Mutations Number Percentage (%)
IVS 1,5 (B) 112 31.8
619 bp del (B°) 66 18.7
Fr 41/42 (B°) 54 15.3
Fr 8/9 (B°) 52 14.8
IVS 11 (B9 45 12.8
Cap+1 (B*) 9 2.5
-88 M (B™) 3 0.85
Uncharacterized 11 3.1
Total 352 100

comprise of various castes/ethnic groups and
marriages usually take place within the same
caste, itislogical that data on the distribution of
a genetic disorder like thalassemia in different
castes will help in control of the disease by
genetic counseling and prenatal diagnosis. Our
study on 780 individuals shows that the Khatris
and particularly their subcaste the Aroras,
comprise nearly half (47.8%) of the affected
population. Thisissignificant. Inan earlier study
reported by one of us (G.G.), in which 74
individuals were studied, 65% belonged to the
Khatri-Aroracastes, (Garewal et a. 1994). Inthe
current study, 780 individuals were studied and
therefore, these figures are a better reflection of
the distribution of 3-thalassemia trait amongst
different castes in Punjabis. With a prevalence
of nearly 50% in aparticular ethnic community,
that otherwise forms 10-15% of Punjabi
population, a screening programme in this
particular community would be very cost
effective as by covering 15% of the Punjabi
population, one would be covering 50% of the
population at risk of having thalassemia major
children.

We had in our earlier study (Garewal et al.
1994), documented that 80% of thesefamilieshad
migrated from areas of Punjab that are now in
Pakistan. Most of thesefamiliesoriginated from
the South West districts of the undivided Punjab.
In fact, most of the Punjabisin Delhi and other
partsof Indiawith 3-thalassemiaare a so migrants
from West Punjab, now in Pakistan. Thefact that
in Punjabis, the prevalence of B-thalassemiatrait
ishigh amongst the migrantsfrom West Pakistan
has also been documented in other studies from
Ddhi (Vermaet a. 1997; Madan et d.1998). Since
the migration of not only Punjabis, but other
ethnic groups continues not only in India, but
across the globe, it would be important, while
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dealing with thalassemia families to look at the
ethnic group in more detailsto defineamutation
and offer genetic counseling. Study of the
geographical area alone may not be sufficient
because of the migration factor. Infact, withinter-
caste marriages becoming more common, it would
be advisable to look at caste structure, ethnic
background of both parents when dealing with
an autosomal recessive genetic disorder like 3-
thalassemia.

Analysisof the 3-gene mutationsin patients
of thalassemia major revealed that the common
five Indian mutationsaccounted for 93.5% of the
aleles and another 3.35% were due to the two
mild mutations CAP+1 and —88 (C-T) mutations
(Table 2). In the latter case (mild B+mutations),
the other mutation was a [3°. We have observed
consistently that if amild mutation iscoinherited
with a B° mutation then the presentation is of
thalassemia major, unless there is another
interacting factor e.g. concomitant a-thalassemia.
Thisisimportant for genetic counseling. From
this study it becomes apparent that by screening
for the common five Indian mutations, we can
offer prenatal diagnosisto most of thefamiliesof
thalassemiamajor patientsin thisregion. Infact,
if we screen for the CAP+1 and —88 (C-T)
mutations, we areleft with only 3% of thealleles
in the thalassemiamajor group being contributed
by other [3-gene mutations where we need to
resort to restriction fragment length poly-
morphism (RFLP) or proceed for DGGE/
sequencing in order to offer prenatal diagnosis.

The distribution and prevalence of the
common five mutations confirm that 1VS 1-1
(C-T) and the 619 bp del etion are more prevalent
in Punjabis as compared to other population
groups from other regions of India (Vermaet al.
1997). It is also relevant that this 3° mutation
IVS1- 1 (G-T) in the Indian context is seen
predominantly in individualsfrom Punjab, Sind
and Gujarat. Varawallaet a. (1991) noted intheir
study of individuals of Asian Indian origin that
97% of IVS1-1(G-T) out of 700 allelesbelonged
to individuals of these regions. In Punjab the
prevalence of this mutation variesfrom 12-31%,
(Garewal et al. 1994; Vermaet al. 1997; Madan
et al. 1998), whereas from other statesit has not
been reported or when reported the prevalence
islow (Vermaet al. 1997) andis probably dueto
the Punjabis settled in other states and also due
tothe Gujarati and Sindhi populations spread all
over the country. It isalso worth mentioning that
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this common mutation i.e. IVS1- 1 (G-T) in
homozygous form may present as thalassemia
intermedia, albeit relatively severe as compared
to the thalassemiaintermedia group as awhole.
This is due to the fact that there is a very high
association of this mutation with the Xmn-1
polymorphism (Ho et al. 1998) that confers
mildness by virtue of increasing the y chain
output with resultant more HbF, thus having an
ameliorating effect.

To summarizein Punjabis, the preval ence of
the B-thalassemia has trait is 3.5% and nearly
half of these individuals belong to the Khatri-
Aroracastes. Thesefamilieshave migrated from
the South-west districts of the undivided Punjab,
now in Pakistan. In thalassemia major families,
the common five mutations account for 93.5% of
thealleleswith another 3.35 % with CAP+1 and —
88 (C-T), facilitating the prenatal diagnosis of
thalassemiain this population.

REFERENCES

Collaborative Study on Thalassemia 1993. An ICMR
Task Force Study. New Delhi: Indian Council of
Medical Research.

Dacie JV, Lewis SM 1991. Practical Haematology 7
Edition. London: Churchill Livingstone.

219

Ho PJ, Hall GW, Luo LY, Weatherall DJ, Thein SL 1998.
Beta-thalassaemia intermedia: Is it possible to
predict phenotype from genotype? Br J Haematol,
100: 70-78.

Garewal G, Fearon CW, Warren TC, MarwahaN, Marwaha
RK, Mahadik C, Kazazian HH 1994. The molecular
basis of B-thalassemia in Punjabi and Maharashtran
Indians includes a multilocus aetiology involving
triplicated a-globin loci. Br J Haematol, 86: 372-
376.

Madan N, Sharma S, RusiaU, Sen S, Sood SK 1998. Beta-
thalassemia in northern India (Delhi). Ind J Med
Res, 107: 134-141.

Newton CR, Graham A, Heptinstall et al. 1989.
Analysis of any point mutation in DNA 1989. The
Amplification Refractory Mutation System
(ARMS). Nuc Acids Res, 17: 2505.

Sukumaran PK, Master R 1974. The distribution of
abnormal haemoglobins in the Indian population.
Proceedings of the First Indian Society for Human
Genetics, 1: 91-94.

Varawalla NY, Old JM, Sarkar R, Venkatesan R and
Weatherall DJ 1991. The spectrum of B-thalassemia
mutations on the Indian subcontinent: the basis for
prenatal diagnosis. Br J Haematol, 78: 242-247.

Varawalla NY, Old JM, Weatherall DJ 1990. Screening
of B-thalassemia in Asian Indians by the
Amplification Refractory Mutation System. Sixth
Cooley’s Anemia Symposium. Ann N Y Acad Sci,
612: 493-495.

Verma IC, Saxena R, Thomas E, Jain PK 1997. Regiona
distribution of B-thalassemia mutations in India.
Hum Genet, 100: 109-113.



