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ABSTRACT Bloodsy

m from two Kashmm population groups - Muslims and Pandits inhabiting

Srinagar district, Jm Kashmir were analysed for seven red cell enzyme systems - AP, ADA, AK,

EsD, GPL, GLO I and FC
otherNonhIndampanﬁm.

Human populations are pﬁ'ymorphic for a
large number of genetic loci. Gene frequency
data for such genetic markers are very useful
for studying the genetic relationship and evolu-
tion among them. Since early 1960s, with the
development of electrophoretic technigues,
human geneticists'have devoted an increasing

amount of attention to the study of naturally:

occurring genetic variation in enzymes and
proteins. Several red cell enzymes have been
found to be highly polymorphic offer oppor-

tunities to test various theoretical models of
population genetics and to study the genetic

structure.

The genetic- data available on various .

polymorphic enzymes from Jammu and Kash-
mir are still very meagre. In fact, only one
study is available on the distribution of red
cell enzyme polymorphisms from the state,
among Sunni Muslims (Chahal et al., 1989).
The present study reports data on seven dif-

ferent enzyme systems, namely AP, ADA,

AK, EsD, GPI, GLO I and PGM;, among
two Kashmiri population groups - Muslims

and Pandits of Srinagar district, Jammu and

Kashmir,

The distribution of these enzyme polymorphisms is discussed in relation to

- MATERIAL AND METHODS

" Blood samples of 122 Kashmiri Muslims
and 33 Kashmiri Pandits collected from
Srinagar district of Jammu and Kashmir in
1988 were analysed for seven polymorphic
red cell enzyme systems. Enzyme typing was
carried out using horizontal electrophoresis
following the methods of Harris and Hop-
kinson (1976) for acid phosphatase (AP) and
glucose phosphate isomerase (GPI) systems;

- Scott and Fowler (1982) for glyoxalasé |

(GLO @) system; Murch et al. (1986) for
adenosine deaminase (ADA) and'adenylate
kinase (AK) systems; and Wraxall and

. Stolorow (1986) for phosphoglucomutasc
‘locus 1 (PGM;) and esterase' D (EsD) sys-
tems. The gene frequency: calculations were
carried out after Mourant et al, (1976.)

RESULTS AND DISCUSSION

The di_stribuﬁons of enzyme phenotypes and
gene frequencies in the present material from
Jammu and Kashmir are shown in tables 1
and 2, respectively.
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Acid phosphatase (AP) sysiém

The frequency of P* gene is 24.59 per cent
_is Kashmiri Muslims and 33.33 per cent in
Kashmiri Pandits; P* is absent among Kashmiri
'Pandits, whereas among Kashmiri Muslims it
is present with a frequency of 0.41 per cent.
Both the Kashmiri population groups gre show-
ing similarities in the distribution of AP gene
frequencies with Sunni Muslims of Jainmu and
Kashmir (Chahal et al., 1989) and Brahmins
of Himachal Pradesh (Chahal et al., 1982).

- Adenosine deaminase (ADA) system '

The ADA? frequency has been observed over
10 per cent among both Kashmiri population
groups - Muslims (12.81 per cent) and Pandits
(10.61 per cent), which depicts a distribution pat-
tern similar to that observed among Sunni Muslims
of Jammu and Kashmir; Gaddi-Rajput (Chahal
et al,, 1982); Chamar (Papiha et al., 1982) and
Kanet of Nachar (Papiha et al., 1984) of Himachal
Pradesh.

Adenylate kinase (AK) system

The frequency of AK? gene recorded among
Kashmiri Muslims and Kashmiri Pandits islow.
The former are showing a frequency of AK®
gene (6.25 per cent) close to that found among

.the Sunni Muslims of Jammu and Kashmir

(Chahal et al., 1989). Furthermore, the present -

populations are exhibiting similarities with
various caste groups and communities of North
India like Brahmins (Papiha et al., 1982); Raj-
puis (Bhasin et al., 1983); Kanets (Papiha et
al.,, 1984); Paliwal Brahmin, Rajputs and
Meghwals of Rajasthan (Papiha et al,, 1982);
Arora and Brahmin of Delhi (Blake et al.,
1971).

Esterase D (EsD) system

Both among the Kashmiri Pandits and Kash-
miri Muslims, the EsD’ frequency is low (18.18
and 24.38 per cent, respectively). Kashmiri
Muslims are falling closer to the Sunni Muslims
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(Chahal et al., 1989) and Gaddi-Rajputs
(Chahal et al., 1982) while Kashmiri Pandits
are showing similarities with various caste
groups like Jat Sikh (Woolley et al., 1983;
Chahal et al., 1986), Jat (Papiha and Mahar,
1977; Kushwaha et al., 1990); Arora and Khatri
(Ghosh, 1977); Paliwal Brahmin (Papiha et
al., 1982) in the distribution of EsD gene
frequencies.

Glucose phosphate isomerase (GPI) system

Among both Kashmiri population groups,
no rare GPI gene has been encountered; albeit
rare gene GPF has been detected among the
Sunni Muslims of Jammu and Kashmir (Chahal
et al., 1989).

Glyoxalase I (GLO I) system

' 1t has been observed that among both Kash-
miri Muslims and Kashmiri Pandits the fre-
quency of gene GLO' is above 20 per cent
and it is similar to that observed among various
other groups of Western Himalayas {Sunni
Muslims (Chahal et al., 1989); Gaddi- Rajputs
(Chahal, 1981); Rajputs (Chahal, 1981; Chahal
et al., 1991) of Himachal Pradesh.

Phosphoglucomutase locus 1 (PGM,) system

The PGM,* frequency has been found rather
low among Kashmiri Pandits (17.19 per cent),
but in Kashmiri Muslims of the same region, -
the frequency recorded was comparatively high
(27.46 per cent). Sunni Muslims of Jammu
and Kashmir showed high frequency of PGM/
gene (36.3) (Chahal &t al,, 1989) as compared
to that observed in the present study. However,
Kashmiri Muslims of present study are showing
similarities with Muslims of Uttar Pradesh
(Chahal, 1981); while Kashmiri Pandits exhibit
a distribution similar to that observed among
Paliwal Brahmin, Rajputs and Meghwal of
Rajasthan (Papiha et al., 1982).
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Table 1: Distribution of red ceil enzymes among Kash-  Table 2: Gene frequencies of red cell enzymes among -

mirl Muslims and Kashmiri Pandits Kashmiri Muslims and Kashmiri Pandits
Enzyme/Phenotype Number Observed Enzyme/Gene Gene Frequency
Kashmiri Kashmiri ’ Kashmiri Kashmiri
Muslims Pandits Muslims Pandits
AP AR ‘
A 9 p P: 24.59 33.33
P 75.00 66.67
B 41 10 P° 041 0.00
B n L Total 100.00 100.00
CA 1 0
ADA
Total 122 33 ADA! 87.19 89.39
ADA ADA® 12.81 10.61
1-1 92 26 Total 100.00 100.00
& ‘ 277 7 AK
22 .2 0 AK? 93.75 95.45
Total 121 33 AK? 6.25 ' 4.55
AK Total 100.00_ 100.00
1-1 105 30. ESD : '
2.1 15 3  EsD! 75.62 81.82
22 0 EsD? 2438 1818
Total 2 » Total 100.00 100.00
GPI
e : : Grr 100.0 100.0
11 ' Ge e GPF 0.0 0.0
e w 10" Total 100.0 100.0
22 6 1
E GLO1I .
Total 121 33 GLo' 20.49 25.76
GPI GLO? 79.51 74.24
11 ' 122 .33 Total 100.00 100.00
31 0 0 PGM; .
Total : 122 33 PGM/’ .72 8281
GLO I PGA’I2 27.46 17.19
i1 6 " PGM; 0.82 0.00
21 18 9 Total 100.00 100.00 ~
22 78 20
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