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ABSTRACT [hata are presented on phemotypes and al-
lele frequencies of the A A BO, MN and Rhi{[¥ blood
grodpd i seven selected endogamons caste populations of
Haryama, a north-west ladian siate. The distribution of
each of these serological markers was found o be rather
heterogeneous in e present caste marerial, albsit gener-
ally resembling that obgerved in various other populations
inhabiting north-west India, especially the peighbouring
state of Punjab.

INTRODUCTION

Studies on the distribution of variows sero-
logical traits in the populations of the north-
west Indian state of Haryana are lmited as vet
(Khurana, 1956; Malik et al., 1988, Kushwaha
et al, 1990 a,b; Yadav and Gupta, 1%%2). The
present investigation was therefore planned 1o
fill this void on the genetic map of Haryana by
providing original data on 3 serological mark-
ers viz., the A A BO, MN and RhiD} blood
groups among as many as 7 selected endoga-
mous caste groups of Haryana viz,, the Jat,
Ahir, Ror, Saini, Kamhoj, Kumhar and
Chamar.

SUBJECTS, MATERIAL AND
METHODS

Blood samples from a total of 1,417 healthy
and not clozely related individuals of hoth sex-
s, inhabiting the Kumkshetra (Tat, Ror, Saini,
Chamar), Hisar (Jat, Ror), Jind (Jat), Mahen-
dragarh (Jat, Ahir, Saini, Chamar), Ambala
(Kambaoj) and Sirsa (Kamboj, Kumbar, Cham-
ar) districts of the Haryana state were collect-
el The subjects were invariably randomly se-

lected from the rural areas of these districts
and were mostly school going children and
employees of the respective schools. About 1
ml blood was drawn by finger prick in micro-
centrifuge plastic vials containing potassinm
E.IVT. A as an anticoagulant, Collections were
made in several batches from Augusi 1990 w
September 1991,

Samples were transponted o Patiala in ice
containers, where blood grouping iests were
performed following the standard serological
technigues and manufacturer's instructions,
The allele frequencies for the A A BO system
were calculated by the method of Yasuda
(1984); those for the MN and Rh (D) sysiems
were calculaied by the gene counting method
and the square root method, respectively
(Mourant et al., 1976).

RESULTS AND DISCUSSION

The phenotype numbers, allele frequencics
and goodness of fit ¥* values for the 3 hlood
groups investigated among Haryana popula-
tioms are presented in tables 1-3. Due to short-
age of antisera. the batch of blood samples
from Hisar district comprising almaost entirely
of the Ror caste subjects could not be ested for
the: MM blood groups.

The A A BO Blood Group Sysiem © Results
presented in table show that each caste group
was in Hardy-Weinberg equilibrium for this
system, There was preponderance of the B al-
lele {range .232 - 270} over the A allele {com-
bined frequencies of the A, and A, alleles;
range (0,134 - (,.255), the only exception being
the Ror in which the A mcidence (().255) was
slightly higher than the B incidence (00.246).
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Table 1 : Distribution of the A A BO blosd groups in varfous caste groups of Haryana

Casie n A A B phenorypes A A RO allele frequencies
Rroup Fa
o A, A, B AR AR A, A, i 0 (. 5}

Tat 210 Ohs, 72 39 4 71 % ] 0148 (uDl&é 0255 0581 ZAT0e
Exp. TOE 4171 306 TERR 1555 171

Achir 208 (s, 4 R 1 79 12 3 A ] | 4D 0262 0577 0600
Exp. 605 3400 993 7707 13.0% 438

Ror 01 Ohe, 53 44 17 2 23 2 0080 0075 0246 0499 A035
Exp. 20,05 4805 1608 &1.51 |7.80 742

Saimi W00 Ohs. 59 a7 12 75 13 4 0035 00853 0268 0544 075K
Exp. 5909 3588 1210 7168 1447 563

Kambaj 197 Dbz &5 34 4 ] 20 - 0,146 01T 0270 0. 567 4245+
Exp. 6333 3779 3E6  T468 1553 181

Kumhar 201 hs. 71 13 4 g0 1 ] 01T 01T 0Z26E 0598 0231
Exp. TILEE 3168 415 7896 1261 183

Chamar 300 Ohe, 83 £ i A3 18 1 0194 0013 0232 0561 QUDD3s
Exp. 621,94 5107 295 6183 1800 .20

= df. 4 (caleulated after polling A B, A B phenctypes)

=40 3 (caleulated after pooling A, A, phenotypes, and AuB, A B phenotypes)

The A, allele was present in each group, albeit
in varying proportions (range 0.013-0,075),

The 37 test for inter-group comparisons re-
vealed that the Ror were significantly differ-
ent from the Jat (x* = 13322, d.f. 5, 0.05
>p>0.02), Kamboj (3 = 12.380, 4.1, 5, 0.05
>p=0.02), Kumhar (x*=18.749, d.f. 5,
0.01>p=0.001) and Chamar (¥*=12.277, d.f.
5, 0,05=p=0.02). Similarly the Chamar differ-
entiated themselves from the Ahir (x*=11.214,
AL 5, 005> pe=0.02) and Saind (=1 1.709, d.f.
5, 0.05=p=0.02). Furthermore, the overall dis-
tribution of this blood group system among
the 7 caste populations of this study was found
1o be heterogeneous, showing statistically sig-
nificant difference (¥*=50.122, d.f. 30,
0.025p=0.01).

Earlier reports on Haryana caste popula-
tioms reveal that the frequency of the A allele
in them varies from 0.068 in the Khatri 1o
0,276 in the Sunar ( Kushwaha et al., 1990 h),
The variability of this allele observed in the
present caste populations (0. 134-0,255) thus
fits well within the range of the earlier studies.
Also, the frequency of the B allele in Haryana
populations was reported to vary from (0,185
in the Sunar to 0.387 in the Khatri. By compar-

isom, the present range (0232 - 0.270) is rela-
tively narrow. Similarly, the frequency of the
A, allele in the caste populations investigated
here (0,117 - 0.194) is not much different from
that observed by Kushwaha etal. ( 1990a) in an
carlier caste material from the state (0,136 -
(1. 156,

Besides Haryana, populations from the
neighbouring regions of the star=, especially
those inhabiting Punjab (Bhasin et al., 1992)
showed close resemblance in the A A_BO al-
lele frequencies with the present Haryvana
groups,

The MN Blood Group System : Barring
Kumbar in which an excess of heterozygotes
and a deficit of both the homozygotes had re-
sulled in a significant deviation (y*=8 499, d.1.
2, 00220010, in the remaining groups the
distribution of the MN phenotypes was found
o be in genetic equilibrium, The frequency of
the M allele was consistently higher (range
0.593-707) than & allele (range (0.293 - 0.407)
in the 6 caste groups that could be investigated
for this syvstem (Table 2).

Inter-population comparisons for the MN
blood group system revealed significant dif-
ferences only between Ahir and Saini
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Table 21 Disiribution of the MN blood groups in various caste groops of Haryana

Caste " MM phenotypes MN allele frequencies r

R fdf 2)

MM MM NN M N

Tat 162 s, Tis 71 15 LR 0312 (L7 4
Exp. ] i, 55 1577

Ahir 208 hhs. 0% Th 23 0.707 0.293 2425
Exp. 103,97 LR 17.86

Saimi 206 Chhs falal 105 9 0,593 0.407 1.523
Exp. .33 6,54 REN k]

Kambnj (§ C¥hs. B9 943 14 (691 0,309 2446
Exp- 9359 #3.70 18.71

Kumhar 201 (b, Th 11y 15 0652 0,348 R.450*
Exp. A5.45 9121 24.34

Chamar o b, £ ) 3l 7 0,679 0,321 0, 016
Exp. 3227 W51 7.21

* 00Zm=p=D.01

(x=14.806, d.f. 2, p<0.001) and between Ahir
and Kumhar (¥*=12.248, d.f. 2, 0.01>p=0.00
1y, The overall distribution among the 6 caste
eroups investigated for this system was guite
heterogeneous (x"=33.219, d.f. 12, p<0.01).

A single investigation available for the dis-
tribution of the MM blood groups in Haryana
populations (Kushwaha et al.. 1990a) reported
a rather narmow range for the M allele (0,639 -
0.745). By comparison, the present estimates
fall in a much wider range (0444 - (0.707).
However, the overall distribution of this blood
group system in the investigated populations
from Haryana is similar to many other caste
populations inhabiting north-west India, es-
pecially Punjab (Bhasin et al., 1992)

The BRI woood Group Svsrem @ There was
a great vanability in the Rh(IY) negative inci-
dence in the present caste groups- it varied
froam as low as 5% 1o as high as 17.62% (Table
3). The value recorded in the Jat (17.62%) was
indeed rather high as compared 1o the remain-
der (range 5 - 10.45%). This difference was
also reflected in allele frequencies where 4
comparatively high value of the recessive al-
lele d in the Jat ((0.420) sets them apart form
others (ange 0,224 - (.322).

For the Rh (13} blood groups, the Jat showed
statistically significant differences with each

of the remaining caste groups - Ahir (3° =
10,391, 4.0 1, 0.01=p=0.001), Ror (3 =6.651,
d.f. 1, 0.01=p=0.001), Saini (*=16072, d.r.1,
pelh001), Kamboj (37 = 11,455, d.f. 1,
p<0.001) and Kumhar {x*=4.358, d.f. 1,
0.05>p=0.02). Such differences were also ob-
served between the Saini and Kumbar (3* =
4171, d.f. 1, 0.052p=0.02). Considering all
the seven caste groups together, there was ap-
preciable difference, indicating heteroge-
neous distribution of this blood group system
in them (3°*=29.127, d.f. 6, p<(LO01).

In the earlier studies from Haryana {(Kwsh-
waha et al., 1990 a,b; Yadav and Gupta,
1992, the d allele incidence was found o vary
from nil to as high as 0,381, Viewed against
this background, the range of the allele fre-
quencies ohserved in the present investigation
(00,224 - 0.420) was comparatively high at
both ends.

The varation recorded in the Bh (D) blood
group system in present material from Harya-
na was éssentially similar to that of popula-
tions of north-west Indian region in general
and Punjab in particular (Bhasin etal., 1992).

In conclusion, this serological investiga-
tion demonstrates that there is appreciable
variation in the distribution of each of the
three blood groups examined [A A BO, MN,
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Table 3: Distribution of the Rhil}) blood groups in various caste groups of Haryana
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rgre ] Rie{[}) phenoiypes Rif L) allele fregquencies
Rroup R+ Kb - i d

Tat 210 173 AT (17.62%) 0, 5%0 (420
Ahir 208 193 15 (7.21%) 0,752 (L2168
Ror 201 183 18 [(8.96%) 0,700 [l 1]
Saimi 20 15k 10 (5.0d¢%) 0,77a D24
Kambsisj 1497 184 13 (6.60%) 0,743 0257
Kumhar 201 (:11] 21 (10.45%) 0.6TE 0322
Chamar 200 [t 1 (5.500%) 0765 0235

Eh(I}] here among Haryana populations,
Monetheless, allele frequencies recorded were
well within the nonth-west Indian ranges. The
genetic heterogeneity such as evidenced by
the Ror in the A A BO system and the Jat in
the BhiD}) system may well be a true reflection
of their diverse ethnic backgrounds or effect
of some local selective pressures or both.

ACKNOWLEDGEMENT

The financial support regeived from the
Council of Science and Technology, Haryana
for the project entitled "A Survey of Morpho-
logical and Genetical (Cytogenetical, Bio-
chemical and Serological) Parameters of Vari-
ous Ethnic Groups of Haryana" is gratefuly ac-
knowledged,

REFERENCES

Bhasin, MK, Walter, H. and Danker-Hopfe, H- : The Dis-

friburion of Genetical, Morphalogical and Bebav-
iomrct] Trails Amang the Peoples of Indian Reglon.
Kamla-Raj Enterprises. Delhi { 1992),

Khurana, B.K.: ABO bleod group investigathon among the
Jats of Rohtak (Punjab). Maw f fadie, 36: 224-227
{1956,

Kushwaha, K.F5., Chahal, 5 M.5., Bansal, L15., Chugh,
0P, and Sarojani @ Sefo-penstic variation in four
cagie populations of Haryana, India, Mum, Hered,,
4 BAE-T66 (19904),

Kushwaha, K. P.5., Gawr, LR, Sangwan, 5.K., Yadav,
A5, Thukral, K., Kushwaha. B.F.. Chopra. 1.5.,
Chugh, L. and Chahal, 5.M.5. : ABD and Rh{[¥)
blood groups among 19 caste populations of Harya-
na . Bionatare, 10: TA-T5 (1990h),

Malik. D.V.5., Dhiman, 5.8 and Bansal, 1,15, : A& stdy of
some morphological, behavioural and genetical pa-
ram#lers among Jats of Haryana. Biomarure, 82 1 36—
140 [198E).

Mourant, A.E., Kopec, A.C, and Domaniewska-Sobczak,
K. : The Distribution of the Human Blood Growps
emd Chiher Polymorpizms., Oxford Universioy Preas,
Loadon, 2nd Edition (1976),

Yadav, 1.5, and Gupta, M.M: An anthropegenetic study of
the Jats of Haryana, India. J. Mum, Ecol., 32 147-148
{1942},





