@ Kawmle-Raj [99%
PRINT: ISSN 0970-9274 ONLINE: 2456-6608

M Hir, Ecel., 10¥5-6): 435-438 (1999}
DOI: 10.31901/24566608.1999/10.(5-6).16

Screening for Haemoglobin Variants in People of Punjab,
North-West India

S.MLS. Chahal, Harjot Pal Kawr, Rupinder Kaur Virk and Harjeet Singh

Department of Human Blofogy, Punfabl University, Padlala 147 002, Punjab, India

KEY WORDS Hacrmoglobin Variants, Glyoxalass Typ-
ing. Population Genetics Survey, Malag
{Punjab)

ABSTRACT Hacmoglobin vamation was stusdied n daf-
ferent endogamous caste populations and Muslim of Pun-
jab in conjunction wiith erythrocyte enzyme glyoxalase
(GLO yping of 34010 haemolysates. Inall 40 haemoglobin
vastants were encountersd, giving an incidence of little owver
1% for people of this North-West border [ndian state.
Sereening for haemoglobin variants by this novel method
is recommended in all routine genete marker surveys from
India that investigate L palymomphism, among others.

INTRODUCTION

Haemoglobin, one of the best known blood
prodeins, gives rise to the most thoroughly stud-
ied genetic polymorphism in man - the
polymorphism that includes the gene for sickle
cell anaemia (Cavalli-5forza and Bodmer,
1971). The study of this red cell protein has
made several significant contributions toward
the development of molecular biology.

Pauling et al. (194%9) demonstrated that
presence of an abnormal haemoglobin 5 (Hb 8)
having an altered electrophoretic mobility than
normal haemoglobin A (Hb A) was responsible
for sickle cell anaemia. Hb 5 differed from its
normal counterpart (Hb A) by a single amino
acid substifution in the beta polypeptide chain
{Ingram, 1957). Like Hb 5, most abnormal
haemoglobins (including Hb C, Hb D, Hb E)
are products of point mutation and their detec-
tion is dependent on a difference in their altered
electrophoretic mobility. Worldwide more than
470 genetically controlled haemoglobin vari-
ants, mostly of the beta chain, are known (Honig
and Adams 111, 1986). Besides their clinical
importance, they serve as genetic markers for
human population variation studies, especially
in the tropics.

Divall and Greenhalgh (1983) demon-

strated that blood samples can be screened ef-
fectively for the common haemoglobin variants
(Hb AS, AC, AD and AE) in conjunction with
glyoxalase (GLOY) typing and only varants so
detected be further identified. This provided an
excellent opportumity for any enzyme electro-
phoresis laboratory, such as the present, which
routinely types large number of blood samples
in the GLO system to additionally screen them
for haemoglobin variation without any addi-
tional efforts and great savings in time and ex-
penses. In fact, using their method, even in fo-
rensics haemoglobin variants in blood as well
as bloodstains can be detected reliably by sim-
ply observing for haemoglobin pattern on
glyoxalase electrophoresis plates. Such infor-
mation could be of considerable evidential
value, especially when the case material is lim-
ired and requires judicious usage,

With its very large and ethnically diverse
population inhabiting different ecological’ geo-
graphical zones, India offers a rewarding op-
portunity for screening haemoglobin variants,
Since the enzyme electrophoresis laboratory at
Patiala has been actively engaged in various
biochemical genetic investigations among peo-
ple of North and North-West India over the last
over one decade now, it 15 1 a unigque position
to generate large haemoglobin variation data on
popuiations of different states in these pans of
the country, This report provides such data
among as many as 24 different endogamous
caste’ religious groups of Punjab, in the first
inslance,

SUBJECTS, MATERIAL AND METHODS
The present study is based on ohservations

made on glyoxalase (GLO) electrophoresis
plates of a total of 3,401 fresh haemolysates
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from Punjab. The subjects were apparently
healthy not closely related school going bovs
and girls inhabiting Ferozepur, Faridkot,
Bathinda. Sangrur, Rupnapar and Patiala dis-
tricis of the state. The enzyme typing was car-
ried out in mixed agarose/starch gels on glass
plates following the technique standardized n
this laboratory and described elsewhere (Chahal
et al, 1986; Bhasin and Chahal, 1996).

Prior to staining for GLO, all plates were
carefully visually inspected for the haemoglobin
pattern. The usual pattern, a single major slow
moving band towards cathodal side, almost on
origin, was recorded as “normal’. Any double
banded pattern, comprising of a faster moving
major band towards cathode and a wsual slow
maving major (normal) band, was recorded as
a ‘variant’, No fast moving single major band
pattern {corresponding to homozygous variant)
was found. All haemoglobin variants were re-
peat run for confirmation; all were clearly dis-
tinguishable from the control normal (Hb AA)
pattern and there was no ambiguity inany case,
However, no effort was made to further iden-
tify the variant pattern encountered in this sur-
vey.

RESULTS AND DISCUSSION

Details of areas and populations tested from
Punjab for haemoglobin types in this study are
set out i table 1. This table shows that as many
as 17 regional population groups of the Tat Sikh,
Ramdasia and Majhbi from all the six stdied
districts, some other castes (viz., the Kamboh,
Brahmin, Khatri, Bania and Ramgarhia Sikh )
from Patiala district and rwo Muslim sects from
Sangrur district were sereened from the plateau
area of Malwa- a geographical region of the state
lying south of river Satluj.

In 34 hundred-odd haemolysates from Pun-
jab, primarily electrophoresed for glyoxalase
typing and screened for hasmoglobin vanation,
a total of 40 cases of double banded pattern were
detected, giving a frequency of 1,2% for the hae-
moglobin variants in the state, It is inferesting
to note that these variants, encountered in al-
most two-thirds of the 24 groups studied here,
were present both in the caste material as well
as the Muslim population of Punjab. When

present, the incidence of haemoglobin variants
in the state ranged from 0.5% in the Shia Mus-
lims of Sangrur district to 4.8% in a small sam-
ple of Ramgarhia Sikh investigated from Patiala
district (Table 1),

Among people of Punjab, sickle cell exami-
nation studies on erythrocytes revealed absence
of sicklers (Aksoy et al., 1955; Saha and
Banerjee, 1965; Chaudhuri et al., 1967; Pandey
et al., 1970). Apparently, this implied absence
of Hb 5 in the siate. On the other hand, electro-
phoretic analysis of haemolysates by some oth-
ers (Lehmann, 1956-57; Bird and Lehmann,
1956, Bird et al, 1956; Saha and Banerjee, 1965,
1971; Papiha, 1973}, did prove beyond doubt
that abnormal haemoglobins, including Hb 5,
were indeed present in populations of Punjab
(Table 2). Dut of 1454 subjects in these studies,

Table 1: Haemoglebin types among various emdoga-
mous population groups of Funjab

Aren/Population w Hremoglobin type
Normal Farinmr

Ferozepiur Disirict

Jal Sikh 140 [ 2]

Ramdasia &i ii -

hajhibi 14 ! 32T
Fawldkor Districr®

Jat Sikh 141 137 4 (2.8)

Ramdasia B2 ED 2i2.4)

Majhibi 123 121 21(1.46)
Bavhinda Disirict

Jat Sikh 157 156 1 (00}

Ramidagia 103 103 -

Majhbi kL B -
Samgrur Disirici

Jai Sikh Ttead (2] 4(2.4)

Rarmdasia 5] 114 .

b ajhbi 2 ki 3(3.3)

Sunni Muslims LUK T3 102y

Shia Muslims 18 188 1(0.5)
Rupragar Disirict

It Sikh 168 168 -

Ramdasia 127 123 2{1.6)

belajhbi T Th -
Pariala District

Jar Sikh 54 53 1009

Kamboh (1] 170 -

Brahmin 2 B2 -

Khatri 143 13% 4 {28}

Bania 11 T 1(0.9%

Ramgarhia Sikh 21 0 1{4.8)

Ramiasia Sikh 41 4l 1{2.4)
Punjabs 301 1361 A000.2)

Figures in parentheses are percenlage
* Sampling from area now falling uhdl’.‘f Bukisar district
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 total of 24 haemoglobin variants were found,
giving an overall incidence of 1.7%. The inci-
dence of hasmoglobin variants in the present
study, which has added information on further
40 variants in 3401 subjects, has been recorded
1.2%:. These two estimates are similar and rep-
resent the true extent of haemoglobin variation
in Punjab. By comparison to the average value

Table 2: Haemoglobin variants reported in Punjab

quired,

Finally, the importance of the method of
Divall and Greenhalgh (1983) regarding screen-
ing of haemoglobin variation needs to be
emphasized, since it is of special interest for
laboratories in tropical countries in which most
of haemoglobin variants reported in the world
have been found. Thus, now there is an oppor-

AreaPopulnon N Haemoglobin Farianis Reference

AS AD AE AF DD Total
Sikhs [ 1 1 2(3.2) Lehmann, 1956-57
Sikhs 109 1 1{0.9) Bird & |ehmann, 1956
Rikhs 279 4 1 5(1.8) Bird et al., 1956
Punjabi Hindus 13 I (7.7} Bird et al., 1936
Ludhinrr
Punjabi Hindus 215 1 I {0.4) Saha & Banerjoe, 1963
Hikhs 125 3 3(24) Sahn & Banerjee, 1963
Sikhs TR 5 1 a{l.6) Saha & Banerjes, 1971
Purngabi Hindus 123 1 1 2{1.a}) Saha & Banerjee, 1971
Chandigari
Punjabi 140 3 3(21)  Papiha, 1973
Total 14354 3 17 ] 1 F] 4 (1.7)

Figures in parentheses are percentages

of 0.5% for Indian populations (Bhasin et al.,
1994), the incidences of hacmoglobin variants
recorded in people of Punjab were rather high
(Tables 1, 2).

Haemoglobin variants encountered in ear-
lier studies from Punjab were mostly of Hb AD
(or Hb D) type and others were Hb AS, save
one example each of Hb AE and Hb AF . How-
ever, since band patterns of Hb AD cannot be
distinguished from that of Hb AS using the
glyoxalise electrophoresis system, identity of
40 variants found in this screening study could
not be revealed. Wonetheless, the present study
has amply demonstrated that like in Sikh and
Hindu religious and Punjabi linguistic groups
(Table 2) abnormal haemoglobins are univer-
sally distributed even in various endogamous
caste populations as well as the Muslim reli-
gious groups inhabiting the Malwa region in
southern Punjab. However, to obtain a full pic-
ture of variation of this important blood protein
in people of Punjab, such data from the two other
geographical regions of the state lying north of
the Satluj viz., the Majha and Doaba, are re-

tunity for studying hacmoglobin varation simul-
taneously with glyoxalase typing which must
not be missed in any future study from India,
for “India is a great reservoir for abnormal
haemoglobins” (Saha and Banerjee, 1971). Al-
though the method has some limitation, its use-
fulness lies in providing additional genetic in-
formation practically without any additional
efforts or time.
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