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ulations of the North' wigion in genenal.

Duetoremotenessef‘ ) \Qiﬁdmystcrysur-
rounding the origins. of is pe
porary hill populations of the Chamba district in
Himachal Pradesh have bea the subject of soine
recent detailed serologicsl and biochemical inves-
tigations (Chahal, 1981; Chahal et al., 1982;
Singh et al., 1982). However, barring an ABO
blood group report (Chatterjee, 1960), no other
genetic data are available on the urban-inhabitants

of the historical town of Chamba, the district-

headquarters. The aim of the present biochem-
ical enquiry, therefore, is to study the four major
endogamous population groups of the Chamba
town—the Brahmin, Rajput, Khatri and Mahajan
castes, using data on the variabilities of six eryth-
rocyte enzyme systems—glyoxalase I (GLO I),
esterase D (EsD), adenylate kinase (AK), phos-
phoglucomutase (PGM‘),&W (AP)
and glucose phosphate | ase (GPI).

' MATERIAL AND METHODS

The material wnmafwm froma
total of 326 finger prick blood samples collected
from random not closely relaied 72 Brahmin, 112

Rajput, 79 Khatri and 63 Malisjan subjects resid-
ing in meChambamef&eChambadxsmm

ried out using the mixed gof (
trophoretic technique omeﬁﬂFowla (1982).

the contem--

s caste groups of the historical town of Chamba in the Chamba district -
in, Rajpot, Khatri and Mahajan, were examined using phenotype and allele
ihic exrythrocyte enzyme systems—glyoxalase I, esterase D, adenylate kinase,
hatase and glucose phosphate isomerase. There was no significant genetic
groups for any of the systems investigated, and overall they showed close
'»Memupammmnlamuofthumnotehndmnct.mdpop-

Phenotypes of EsD, AK, PGM,, AP and GPI
were analysed by horizontal starch gel electroph-
oresis essentially as described in Harris and
Hopkinson (1976).

RESULTS AND DISCUSSION

The phenotype data for the six énzyme sys-
tems investigated are presented in table 1, and
the corresponding allele “requencies in table 2.

. The phenotypic distributi.. s of different enzymes

exanuncdmthefwrcastesaremgeneuc
equilibrium—the deviations from the Hardy-

~Weinberg proportions being statistically non-

significant for each system tested (Table 1).

-Glyoxalase I: In the present samples the range

of the GLO' frequency is wide, varying from
16.7% in the Brahmin to 26.6% in the Khatri,

-albeit comparable to that recorded for the North

Indian populations (14.7 - 30.3%, Chahal et al.,
1986a). And although the differences in the total
material are not statistically significant (%=
7.914, df 6,p > 0.20), these two castes show sig-
nificant heterogeneity (x> = 7.023, df 2,
0.05>p>0.02). For GLO I, there are three coun-
tryside Rajput samples available from the
Chamba district for comparison in which the
GLO! frequency varies between 24.4 and 26.5%
(Chahal, 1981). The values observed in the
present urban Rajput sample (23. 2%) and Khatri
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Table 1: Phenotype distribution of various ery
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a

throcyte enzyme polymorphisms in four caste populations of Chamba

Enzyme. - Pheno- . Brahmin , Khatri Mahajan
system . type No. Obs. - No. Exp. 0. Gbs. ~Ex. No.Obs. No.Ew. No. Obs. No. Exp.
GLOI S ' '
; 1-1 3 2.01 SE608 3 559 2 2.27
21 18 20.03 3991 36 30.85 20 19.39
22 s1 4996 T 40 ° 4256 41 4133
Total 7 120 112 11200 19 7900 6 629
e 0.715 ' 2214 0.054
EsD : @n g
11 45 42.80 71.50 50 49.43 40 36.58
2 21 25.42 3897 25 26.12 16 22.85
22 6 378 453 4 345 7 357
Total 7 7200 11200 79 7900 63 63.00
¥ 2.185 0.142 5.669
AK : . A |
11 54 5425 96.66 64 64.70 48 48.90
2-1 17 16.50 - 1417 15 13.58 15 1321
22 1 1.25 - 056 . (1%} . 0.89
“Total - . ) 72.00 112 119 79 78.99 63 63.00
_ $* 0.005. 0.034 0.043 0.074
PGM, . .
11 37 36.12 62 60.83 4. 397 25 28.03
2-1 28 29.75 40 4276 26 32.60 33 2131
22 7. 643 9 1.51 10 6.69 4 6.65
7-1 - 0.00 1 0.66 _— 0.00 1 0.67
72 . 0.00 . 023 % 0.00 . 033
Total 72 72.00 12 1119 79 . 79.00 63 62.99
e 0.248 0.453 3247 2.679
AP B _
A 3 6.52 12 11.54 8 10.29 7 5.45
BA 37 29.39 - 48 48.82 41 36.45 23 26.15
B 29 33.12 $2 51.64 30 3226 33 31.40
CA . 0.60 A 0.00 . 0.00 - . 0.00
CB 2 1.36 . 0.00 . 0.00 . 0.00
Total 0! 70.99 112 112.00 79 7900 -~ 63 63.00
. 5§ 4626 0.035 1236 0.902
GPI
1-1 10 70.00 108 108.00 78 78.05 61 61.00
3.1 2 1.9 4 3.96 1 094 2 198
33 . 0.01 2 - 0.04 " " 0.00 . 0.02
Total 7 72.00 - 112 11200 79 78.99 63 63.00
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Table 2: Aljele frequencies In four caste populations of

Chamba ‘
Entyme  Allsle ~ Brekmin Rajowt Khatri Mahajan
System : .

GLO 1 any ]

© GLO'  GI6eT 0232 0266 0.190

GLO* 083 0768 0734 0810

BD! ™M 079 0791 0.762
' EsD* ' 0229 0201 0200 0238
AK ; e

AK! 0868 0929 0905 0.881

AK? 0132 0071 0095 0.119
PGM,

PGM,! 078 0737 0709 0.667

PGM? 0292 0259 0291 0325

PGM” 0800 0004 0000 0008
AP o

p* 033 0321 0361 0294

P 0683 0679 0639 0706

| o 0014 0000 0000 0.000
GPI .

cr 0986. 0982 0994 - 0984

cr 0014 0.006 0016

0.018

(26.1%) are therefore very similar, while the
ramaining two groups (the Brahmin and Maha-
jan) with their comparatively low (below 20%)
GLO' frequencies stand out from other contem-
porary populations of the district.

Esterase D: The variability observed among the
Chamba caste groups in the EsD system is small,
fiting in a rather narrow EsD? range (20.1
-23.8%), and showing phenotypic homogeneity
(x* = 3.858, df 6, p> 0.50). A few rural popula-
tions investigated from the Chamba district have
recorded rather diverse EsD? frequencies from
as low as 4.5% (Singh et al., 1982) to as high

as 32.5% (Chahal, 1981). Nonetheless, the fre-.

quencies observed in the urban material of this
study (20.1 - 23.8%) are compatible with those
of the Gaddi Brahmin (25.6%) and Gaddi Rajput
(24.3%) from Bharmour (Chahal et al., 1982) and
Rajput of Chuwari (24.3%, Chahal, 1981) studied
from the same district, In fact such resemblance
im this cnzyme frequencies can be extended to

‘Acid phosphatase:

several North Indian populations examined from
other regions of Himachal Pradesh, Punjab, Uttar
Pradesh, Chandigarh and Delhi (Chahal et al.,
1986b). ,

Adenylate kinase: There is a great heterogeneity
discernible in the distribution of adenylate kinase
gene frequencies in the present groups (AK?

- range 7.1-13.2%), a pattern characteristic also of

other populations tested from various rural areas
of the Chamba district (range 7.7 - 11.5%, Chahal
et al., 1986¢). As for GLO I, in this system too
there is a closeness in the AK? frequencies
between Rajput (7.1%) and Khatri (9.5%) on one
hand, and Brahmin (13.2%) and Mahajan
(11.9%) on the other. However, the overall dif-
ferences in the urban sample studied here are no*

statistically significant (x2 = 4.066, df 3,

p>0.20).

Phosphoglucomutase: The four castes also exhibit
considerable variation at the PGM, locus
(PGM,* range 25.9-32.5%), and in fact the
Khatri and Mahajan are significantly different
from each other for this system (x? = 6.684, df
2, 0.05>p> 0.02). But in the total caste material
examined here there is no suggestion of any
appreciable heterogeneity (x2=8.383, df 6,
p>0.20). It is interesting to note that in compa-
rison to the present urban samples, most rural
populations investigated from the Chamba dis-
trict (Chahal, 1981;'Chahal et al., 1982; Singh
et al, 1982) show rather low PGM_? frequen-
cies. Sporadic occurrence of the rare PGM,” has
been reported in Himachal Pradesh (Chahal,
1981) and North India (Blake et al., 1971; Papiha
et al., 1972, 1976, 1982). Therefore, the detec-
tion of a rare PGM, phenotype 7-1, due to this
allele, in this case in two subjects from the
Chamba town is not unusual and is in accord with
the previous findings from this region. No var-
iant was found at the PGM, locus, examined
alongwith the PGM, locus, in any of the 326
haemolysates tested.

The P* and P® are the two
predominant alleles of the AP system, and in the
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