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ABSTRACT HKolam is a primitive inbal population m-
habiting Adilabad digtrici of Andhra Pradesh and practis-
ing & high degres of consanguimity. Data are presented here
on the incidence of GAFL deficiency, generational varia-
tion and the effect of consanguinity on it distribution
aming them. The sample consisted of 454 mdividual owt
of which 226 were males and 228 were females. Orverall
frequency of Gd- allele was 0.1151 in males and 0373
amoeng the females. For the generational varialion analyzis
133 families were included. In the female population of the
affspring generation the GoPD deficiency in both homozy-
goud and beterozygous conditions seemed 10 be higher than
that of their mothers in the parental generation.

INTRODUCTION

Mot nearly as plentiful as haemoglobin, the
red cell enzymes are relatively simple to detect,
and because they are many, they give much in-
formation about & person’s genotype and a
population’s gene frequency, OF the notable red
cell enzymes, probably the one that most inter-
ests physical anthropologists is glucose-6- phos-
phate dehydrogenase; the deficiency of which
causes complications in fava beans-eating indi-
viduals and in those taking certain kinds of anti-
malarial drugs. Presently, polymorphism of glu-
cose G-phosphate dehydrogenase deficiency is
studied among the Kolams. High percentage of
consanguinity practised in this population, might
have its own telling effect on this genetic locus,
and may even lead to drastic changes in gene
frequencies from one generation to the other.
Thus the present genetic study deals with:

I. Incidence of GOPD deficiency among the
Kolams of Adilabad, district of Andhra
Pradesh.

2. Generational varation, among the Kolams

with respect to incidence G6FD deficiency
if any.

3. Effect of consanguinity on the distribution
of GOPD deficiency,

MATERIALS AND METHODS

Collection af Blood Samples: One day be-
fore going to the field the sterile sample collect-
ing tbes were rinsed with the anticoagulant,
EDTA solution of 0.5% concentration. In the
field 2 to 3 drops of blood were collected in the
sample collecting tubes by pricking the middle
finger of the individual using a disposable ster-
ilized needle. All the details regarding the name,
sex, and age of that particular individual were
noted down in a register. The properly labeled
blood samples were placed in the icebox and
transported to the field laboratory at Utnoor and
analysed for G6PD deficiency using Buetler's
fluorescent technique (Beutler and Mitchel,
1968).

Samples for Screening: A tolal of 620 blood
samples were collected from both related and
the unrelated individuals, These samples were
randomized systematically avoiding the closely
blood related individuals to get a random sample
(454) which could be used as the representative
sample of the Kolam population.

Sample for Generational Variation: Later the
blood samples were categorized into parental and
the offspring geneérations. For this 135 families
were selected and 3 samples from each family
were chosen, which included that of wife, hus-
band and their first child; thus the total sample
size of parental generation came to be 270 and
that of the offspring generation was 135, These
270 blood samples of parental generation
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included 135 males (husbands), 135 females
(wives) of the ages between 15 to 45 years. 135
blood samples of the offspring generation con-
sisted of children of both sexes below the age of
15 years.

Samples to Study the Effect of Consanguin-
ity on the Distribution af GGPD Deficiency: For
this 154 blood samples of offspring below the
age of 15 years were selected (As the mating
pattern of parents of these children was definitely
known, they were categorized in to two groups
L.e. consanguineous and no consanguineous, with
the respective sample sizes of 89 and 65,

RESULTS AND DISCUSSION

Table 1 shows the gene frequency of Gd
allele in both males and females of Kolam tribe.
The frequency of Gd* (normal or p) gene in
Kolam males is found to be 0 8849 and the fre-
quency of Gd- (deficient or g) gene 15 found to
be 0.1151. In the females frequencies of normal
(n) and deficient (g) genes are found to be 0.9627
and 0 .0373, respectively. These frequencies in
fernales were calculated by the gene counting
method {Bhasin et al., 1994). From the table it is
evident that the gene frequency of Gd- allele in
males is guite high compared to that of the fe-
males.

Table 2 shows the distribution of G6PD de-
ficiency among the different tribes of Andhra
Pradesh. Though Andhra Pradesh has a number
of different tribal populations, including 12
primitive tribal groups, only the above-men-
tioned tribes have been sereened for this trait. In
all the cases only males were included in the
study except for the tribe Thoti and the present
study (Elizabeth et al., 1999). Bhasin and Walter
(1998) in 2 comprehensive zone wise evalua-
tion of GEPD deficiency in India, have thus sum-
marized the position, “the frequency is compara-
tively higher in North and West India zones,
which indicates a considerable stability of this
allele in these areas, where as in South India
except in Andhra Pradesh and Tamil Nadu and
from East India the studies are too few to evalu-
ate.” The Andhra tribals show a range of zero
percent in Pradhans of Adilabad to 5.9 per cent
in Thoti of Adilabad (Elizabeth et al., 1999). The
percentage of G6PD deficiency among the
Kolams of the present study is the highest among
all the tribes studied so far. This may be attrib-
uted to high consanguinity reported in this popu-
lation {Chakravorty, 1968; Pingle, 1975 and
Saraswathy et al., 1999) due to which the non
lethal genes like G6PD would tend to increase,
as they are not lost from the population in nei-
ther homozygous nor heterozygous condition.

Table 1: Distribution of Gd- allele frequency among the Kolams

Sex Np Phenotypic Froquencies Allele Frequencies
et i) Gl (1) G () Gl G~

N b N b N % - .
Male 16 200 BE.5 - . 26 1.5 DLER4D 1151
Female 128 214 43 86 11 482 03 1.32 09627 0373

M = Mormal, [-Parisally deficient, D-Deficient

Table 2: Distribution of GGFD deficient gene among the tribes of Andhra Pradesh

Mo  Population  Area Na Phenotypic Frequencies  Genotypie Freguencies  Reference
Gl (1) Gl {1 Gl () Gt {14

M il faJ
i Koya Diora Thailavaram 131 130 I 992 ] Meera Khan, 1964,
2 Koya Dora Adilabad 365 352 13 .44 356  Raoand Gowd, 1979
3 Raj Gand - 197 192 5 97.46 254  Raoand Goud, 1979
4 Maikpod " Ba &5 | 98,84 .14  Rao and Goud, 1979
5 Fradhans " 1 101 - 100 (30 Rao and Goud, 1979
& Lambadi Warangal 154 152 2 9871 1.2%  Raoand Goud, 1979
7 Thati Adilabad 188 177 il .15 585 Elizabeth etal., 1999
] Kolams - 226 200 16 £5.49 Present study
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Out of the 73 primitive tribal groups identi-
fied in India, other than the present one, only &
have been screened for G6PD deficiency (Table
3). It is interesting to note that all the primitive
tribal populations studied so for, except the
Todas in whom the enzyme deficiency is absent,
the deficiency is present with very high fre-
quency. One of the reasons for this high fire-
quency among the primitive tribal groups could
be their small size and isolation leading to high
consanguinity, Thus the Kolams of the present
study, being a primitive tribe with high consan-
guinity are expected to have a high frequency of
GoPD deficiency in males and females, which
indeed is the case (11.51% in males and 73% in

females).
Greneraiional Variation

In the parental generation, a total of 270 in-
dividuals were sereened for G6PD deficiency,
of which 135 were males and 135 were femnales.
In the offspring generation 135 children of the
same couples were screencd, In the parental gen-
eration, 14.81% of males and .74% of females
were found to be completely deficient and 6.7%
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of females were pamtally deficient for GGPD,
Where as in the offspring generation all the 80
male children tested were normals {100%), and
among the female children, 3.64% were com-
pletely deficient, 9.09% were partially deficient
and .87.27% were normal. As the sons get the
Gd allele from the mothers, and since the phe-
notypic frequency of Ga- allele in the mothers
is very low, the absence of the same is expected
or justified in the males of the offspring genera-
tion. In the fermale population of the offspring
generation the GEPD deficiency in both homozy-
gous and heterozygous conditions seemed to be
higher than that of their mothers in the parental
generation. Since the percentage of Gd- allele in
the fathers of parental generation was observed
o be higher, and as the daughter of every al-
fected father is expected to have a G- allele,
this observed higher frequency of Gd~ pheno-
type in females of offspring generation is ex-
pected.

The ¥* values of 14.69 and 5.57, respectively
for 1 degree of freedom al 5% probability re-
veal a significant difference between the males
and the females with resp=ct to the distribution

Table 3: Distribution of G6PD deficiency among the dilferent Primitive Tribes of India

5 No.  Swre Papulation Sex Towal Mo, Allele Freguencies Reference
P q

1 Andhra Pradesh  Thoti Male (153 94,1 05,500 Elizabeih, 19499
Feimale o Q9.0 .00

2 Kolam Male 126 ER.49 11.51 Present study
Female 228 G8.69 [

k| Maharashtra Katkari Malke 296 89.5 105 Bate et al,, 1978

Ketkari Female 7 §2.2 T8

4 Rajasthan Sahara Male 50 T8.0 22.0 Jain et al, 1984

5 Tarmnl Madu Trula Male -1 1.0 a.0 Saha et al., 1976
Female il 051 4.9

1] Kurumhba Male I a3 12.5 Saha et al,, 1576
Female 13 92.3 1.7 Saha et al., 1976

7 Tada Male 48 10000 0.0 Saha etal, 1978
Female 50 [T 0.0 Saha etal., 1976

Table 4: Distribution of GAFD deficient gene among the parental and offspring generations smong the Kolams

Pop Sex Nao. FPhenotypic Fréguencies Fa o P Frequencies
Gl =T Cred +(N) Crd = (TF Gd*® il
N - N o N ag P q
P M 125 L] 14.81 135 E5.19 - - 14,69 1 F=001 8519 1481
F 135 1 074 123 92.59 ] 6.67 - - - 8593 407
o M #0 - 1] ] 1 - 557 1 p=02 100 000 -
F 55 2 164 48 &7.27 5 Q.09 - - - LIRZ ORIE

F- Parental, O- OTspring, D= Deficient, N = MNormal, [ - Intermediate,
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of Gd phenotypes in both the parental and the
offzpring generations, respectively. The percen-
tile frequency or the gene frequency of Gd- al-
lele among the males of parental generation is
found to be 0.1481, where as in the males of
offspring generation, it is found to be 0.0. On
the contrary in the females of offspring genera-
tion a higher frequency of G- allele (0.0818) is
found, compared to that of the parental genera-
tion (0.0407), Gd- allele frequency in males of
parental generation is higher and so is the case
with their daughters [females of offspring gen-
eration], which is quite as expected since the Gd
allele 15 a sex linked one.

As already mentioned G6PD allele is an X
linked one, its frequency varies in males and
females from one generation to the other. This
is because; the genes from males of the parental
generation do not pass on to the males in the
offspring generation. On the contrary, every
daughter of the affected father inherits this gene.
Regarding the female population, every son and
daughter of the affected female carries this gene,
while there is a 50% chance for females and
males in the offspring generation to get this gene
from their carrier mothers. Thus to see the dif-
ference between the two generations with respect
to G6PD deficiency ¥* was applied between the
parents (Father and mother of the parental gen-
eration) and their daughters, as the daughter gets
the gene from both the parents and also between
the mothers (females of parental generation) and

their sons, as the sons have 100% chance to get
the gene from their deficient mothers and 50%
chance to get it from their carrier mothers. Low
% values in both the cases reveal a non-signifi-
cant difference between the two generations with
respect to GGPD deficiency.

Effect of Consanguinity on the Distribusion
af G6PD Deficiency: 58 and 35 male children
of consanguineous and non-consanguineous
matings respectively were screened for G&PD
deficiency, of which all were found to be nor-
mal with respect to GEPD deficiency. In the case
of female children of consanguineous matings,
6.45% were found to be completely deficient
(homozygous condition) and 6.45% were par-
tially deficient (heterozygous condition). Among
the children of nonconsanguineous matings, only
3.33% female children were found to be partially
deficient (heterozygous condition). G- allele in
homozygous condition is found to be absent
even among the females of nonconsanguineous
matings As the G allele is not lethal under nor-
mal conditions, in both heterozygous and ho-
mozygous conditions its frequency seems to in-
crease in the children of consanguineous
matings. Thus a higher frequency of G- allele
(.0967) is observed in the children of consan-
guineous matings than those of the non-consan-
guineous matings (.0166). The gene frequencies
mentioned in the table & were calculated for the
total samples in each group instead of treating
the two sexes separately, as the sample size in

Table 8: Generational variation among the Kolams with respect to the distribution of GEPIF deficiency

Popuiation Sex Total No. GDND)  GIDMN)  GDYl) ¥ Probabiliy  Df

Parental [Mother+ Father]  Male+Female 0 240 9 0035 S0 p=80

Oifspring [Daughter] Female 55 2 48 5

Farental [Mathers] Female 135 125 9 2314 20=p=>.10 I

Offspring (soms) Male &0 0 B0 -

Table 6: The distribution of phenatypic and genotype frequencies of GEPD defliciencies among the children of con-
sanguineous and nen-consanguinesus marrizges in the Kolams

™ Hex No. Phenalypic frequencies Gene frequencies

Gd-(D) G+ () Gd-(T) Gd* G~
N % N % N % P q

C Male 58 0 0 5B 100 09033 00967
Fermale 3l 2 Gds T 8710 s 6.45

W Male 35 0 0 is 1060 - — 09834 00166
Female £l L 0 ) D667 I iy

- Consanguineous, NC- Non consanguineous, [ - Deficient, N - Normal, 1- intermediaie, TM™ - Type of Marriage
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Table 7: §* comparison between the male and the female ehildren respectively of consanguincous and non-consan-

guineous matings with respect to GEPD deficiency

™ Sex Ne Gd-(@  Gd+(N)  Gd-{l) x of P
c Male 58 0 58 e 0.059 1 =
NC Male 15 0 35 —
C Female 1 2 1 2 5011 2 1505
NC Fensale 0 0 29 1

- Consanguineous, NC - Mon consanguineous, D- Deficient, N - Mormal, § - Partially deficient, TM - Type of Marriape

gach group was very small.

Statistically no sigmificant difference was ob-
served between the males of consanguineous and
non consanguinecus matings. Same was the case
with the females of consanguineous and non
CONsSENgUIneous matings.

CONCLUSION

Relatively a higher percentage of G6PD de-
ficiency is observed among the Kolams. Though
the difference between the parental and offspring
generations was statistically non-significant,
there definitely was an increase in the incidence
of G6PD deficiency in the offspring generation,
which needs attention. FRegarding the effect of
consanguinity on the incidence of this genetic
trait, it is difficult to comment, as the sample
size is oo small in both groups.
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