Study of Blood Groups and Hemoglobin Variants
of the Sikhs in Calcutta
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useful in classifying populations and in tracing
past migrations and mixings of ethnic groups.
Such studies have been ducted for o ber o

IT IS well known that blood-group studies are

were determined by maximum likelihood and gene

counting methods respectively, while chr

frequencies of MNSs and Rh' blood groups were
leulated by Mourant’s® method.

vears among different Indian castes, tribes and re-
liginus groups but most of them were based on the
ABO system. More recently, vther systems of blood
groups and hemoglobin variants were investiguted.

The present study deals with the distribution of
ABO, MNS¢ and Rh blood groups and hemoglobin
variants among the Sikhs in Caleutta, most of whom
are reported to have migrated from the Punjab
after the partition of India. The distribution of
ABO and Rh blood groups nmong Punjabi people
have heen reported by Pathak?, Anand', Talwar and
Sawhney® and Pathak?, and a detailed investigation
of blond groups and hemoglobin variunts was made
by Bird et al2

Materials and Methods

During the years 1863 to 65, 427 blood specimens
were collected from 216 children belonging to a Sikh
sehool, and from 211 adults attending morning
prayer in a Sikh temple. Blood specimens wero tested

Results and Discussion

Of the 427 blood specimens nnalyzed, group B
showed the highest frequency (3S.2 percent) and
was followed by group O (28.6 pereent), gronp A
(22.7 percent) und group AB (10.5 percent). The
frequencics of genes 0, 4 and B were §3.3, 18.3 and
28.4 percent respectively (Tuble 1). The present
blood group requeneies more closely resemhle those
of Anund' and Puthak® than those of Bird cf al?
and Tubwar and Sawhneyt. However, it should be
pointed out that like other north Indian people
there is n preponderance of gene B over gene A
among the Sikhx in Caleutta.

Tnn n sample of 208 individuals, 50.5 percent helong
to group M, 38.9 pereent to group AN and 10.6

crcent to group N. The gene frequencies for .\l_ and
g’ are 70 percent and 30 percent respectively

Table I. ABO blood groups of the Sikhs in Calcuita

by standard methods for blood group antigens A,
B, )M, N, 8,8 C, D, E, ¢ and ¢ but all of them were
not Lested for every antigen. Hemoglobin variants
were detected by paper electrophoresis.

Gene frequencies of ABO and MN blood groups
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Olwerved Fxpected Observed  Lixpected
Phenolype  number  numbor [requency frequency
0 122 121.50 0.2R57
A 07 07.58 0.2272
B 183 163.6¢ 0.3817
AD 45 44.31 0.1054
Total 427 427.00 1.0000
Geno [roquenciea:
= orf'?rzn =+ 0.0130

q = 02837 00108
r = 0.5334 == 0.0130
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(Table II) and are eomparable to those obtained
by Bird el al.?
In the detailed analysis of 70 blood sp

The Journal of Heredity

el al.? Of 427 individuals, 6 were found to be heter-
ozygous, 5 of thom casTying hemogiobin D and nne,

with four antisere—anti-M, -N, -S and -s—gene S
was more often found to be associated with M than
with N resulting in a higher frequency for MS
chromosomes (27.4 percent) than for NS (2.9 per-
cent) chromosomes (Table III). However, Bird
el al? obtained 24.2 percent for MS chromusomes
and 6.0 percent for NS chromosumes.

On examining 411 individuals, the gene fre-
quencies for D and d were found to be 72.5 percent
and 27.5 percent, with approximntely 92.4 percent
Rhesus pesitive and 7.0 percent Rhesus negative in-
dividuals (Table IV). Similar results were previously
reported by Pathak!, Talwar and Snwhney* and
Pathaks. The incidence of Rh ncgative in the present
investigation is 4.8 percent among females und
8.7 percent nmong males (Table IV) but earlier
workerst- 8 obtained values higher among females
than among males.

In u detailed analysis of the Rh-test of 300 indi-
vidunls, seven phenot; were obtuined. Of these,
CDe (38.0 percent), CeDe (29.3 percent) and CcDEe
(16.3 percent) comprised nearly 83.6 percent of totul
individuals. With respect to Rh chromosomes, the
Sikhs have o high frequency of CDo (60.8 percent)
and low frequencies of cde (25.3 percent) nod eDE
(11.5 percent) (Table V). But Bird et al.? ubuerv_ed a
high incidence of CDe (63.4 percent) and a low inci-
dence of cde (17.0 percent).

The Sikhs in Calcutta possess abnormal hemo-
globin D at a low frequency as observed by Bird

Table 11. MN blood groups of the Sikha In Calcuits
Obmerved  Expected Obsorved Expected

Phenotype  number number [requency [requency
MM 105 101.77  0.3048  0.4803
AN &1 87.44 038 0.4204
NN 22 18.78 0.1058 0.0003

Total 208 207.08 1.0000

Gene [requentiex:

M 8005

N = 0.3005

Table 111, MNSs blood groups of the Sikhs in Caleatta
Observed Expectad Observed 'L'!xpm-l.ml

emog| E. The of HbE among the
Sikhs in the present investigation hus not bcgu re-
purted earlier. In the absence of a propositus’ fumily
it ig very difficult to expluin the cuuse of the spnradic
oceurrence of HbE.

Summary

In a serological survey the Sikhs in Culeutta
showed u prepanderance of genes B and A/ oaver
geues A and ¥ rexpectively. Chromosome NS was
more frequent than chromossme NS. About 8
Rercen!. of the Sikhs examined were found t be

hesus negative. The incidence of chromosome
CDe was higher than chromosomes ede and ¢DE.
Abnormal hemoglobin D uceurred at u very low
frequency, and one individual with abnormal
hemoglobin E was detected.
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Table 1V. Obecrved frequencics of Rh blood groups in
both sexes of the Sikhs in Calcotla

Gene frequencey

Rh + vo Rh — ve
Sex (D) (d) Tolal Rh(D) Rhh
Male P 25 287 0.748 0.2052
0.9129 0.0871 1.0000
Female 118 8 124 0.7600 0.2200
0.95)6 0.0484 1.0000
Total 380 31 411 0723 0.2747
0.5245 0.0735 1.0000

Table V. Rh blood groups of the Sikhs inm Calenits.
(Samples tested with ani-C, —D, —E, —c ond —=.)

Phenolype _ number numbor freq Observed Expected Observed Bxpovied
AAISS 8 5.24  0.1143  0.0740 Phenolype  number  number frequency frequency
AMSs 15 15.4 0.2143  0.2177
Ml 11 11.07 0.1571 0.1582 Che 14 111.00
MNNS 1 1.13 0.0143 0.0161 CcDEa 4? +1.07
MNSa 10 13.10 0.1428 0.1871 eDE 2 3.8
MNsa 15 18.80 0.2143 0.2380 CeDe /& 100.68
NN&Y 0.06 0.0000 0.0000 ¢DEs 10 10.08
NNt 2 1.23 0.0 0.0178 cde 20 .26
NNas 8 8.28 0.1143 0.0805 cDe & 3.72

Total 70 60.90 1.0000 1.0000  Totnl 300 200.97

Chromosom iea: Chiromosome [requoncies:

Sy reaueroies CDE = 0.0000 ¢DF, = 0.1130

Ms = 0.3077 CDe = 0.8085 cdE = 0.

NE = 0.0204 CAE = 0 cDe = 0.0233
Ns = 0.2002 Cde = 0.0000 cde = 0.2
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