A genetical study of the five tribal groups of
Andhra Pradesh, India

By Urmila Pingle, B. N. Mukherjee and S. K. Das, Calcutta

With 1 figure and 5 tables in the text

Summary: 846 blood samples belonging to 5 tribal groups of Adilabad district of Andhra Pradesh,
namely, Naikapod (53), Koya (200), Rajgond (121), Kolam (331) and Pardhan (141), were tested for
10 serological and biochemical marker systems: ABO, MN and Rh(D) blood groups, Hp, Cp, Tf,
PGM;, Acph, Est-D and LDH. The range of A group is 33.00 % to 39.22 %, highest percentage of B
group is in the Pardhans (44.68 %). Highest gene frequency is amongst the Naikapods (0.6054). The
Rh(D)-ve is observed in the whole population, the heighest occurrence is in the Rajgonds (6.18 %).
There is complete absence of Hp 1—1 type, and the maximum Hp'! gene is found in the Koyas
(0.1073). Only one CD transferrin variatn is noticed. The maximum p? allele of Ac ph (about 20 %) is
present in the Kayas and Rajgonds. No variant for PGM,, Est-D, LDH is found. The results are dis-
cussed, with the availlable informations of other Indian populations.

Zusammenfassung:Es wurden 846 Blutproben aus folgenden fiinf Stammesgruppen des Distrikts
Adilabad, Andra Pradesh, untersucht: Naikapod (53), Koya (200), Rajgond (121), Kolam (331),
Pardhan (141). Folgende Bluteigenschaften wurden bestimmt: ABO, MN und Rh(D), Hp, Cp, Tf,
PGM,, Ac ph, Est-D und LDH. Die Hiufigkeit der Blutgruppe A schwankt zwischen 33,0 bis
39,2 %. Der hochste Anteil von B findet sich bei den Pradhans mit 44,7 %, der hochste Anteil von
Rh(D) bei den Rajgonds (6,2 %). Hp 1—1 fehlt véllig, und die héchste HP 1-Genfrequenz findet
sich bei den Koyas (0,1073). Nur eine CD-Transferrinvariante konnte festgestellt werden. Die
grofite Haufigkeit des p2-Allels von Ac ph (iiber 20 %) findet sich bei Kayas und Rajgonds. Fiir
PGM,, Est-D, LDH fanden sich keine Varianten. Die Ergebnisse werden im Zusammenhang mit
den vorliegenden Befunden fiir andere indische Bevolkerungen diskutiert.

There are about 427 tribal groups in India (Roy BurMaN, 1971) which comprise nearly
6.94 % of the total population of India. In Andhra Pradesh the number of tribal groups is
about 34 (Census of India, 1961) and the total tribal population is about 1,657,657 which
is almost 3.81 % of the total population of the state (Census of India, 1971). The study of
the tribal population is important in the context of India’s typical caste system. Very little
informations are available regarding various genetic components of these tribal groups. In
the present study an attempt has been made to investigate the distribution of ten serologi-
cal and biochemical markers in five tribal groups of Andhra Pradesh.

The investigation was carried out in 1973—74 amongst the following tribes: Naikapod
(53), Koya (200), Rajgond (121), Kolam (331), and Pardhan (141). These tribes belong to
Adilabad district, which is situated in the northern part of the state (Fig. 1) and these tri-
bes morphologically and culturally are classified as proto-Australoid.
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Fig. 1. Map of Andhra Pradesh showing the distribution of tribal groups under survey in Adilabad
district. Inset: Map of India with reference to Andhra Pradesh.

Socio-cultural background of the tribes

The Rajgonds, Kolams and Pardhans are three major populations residing in Utnor ta-
luka which forms the south-eastern end of an extinsive area of black cotton soil (Deccan
traps) spread throughout the major portion of Maharashtra state. The Koyas and Naika-
pods live in the adjacent area of Gondwana land consisting of sandy loomy soil.

All these tribes live in the area which was endemic for malaria. The staple crop for
these tribes is sorghum, though, the Koyas and Naikapods subsist on a mixed cereal diet
of sorghum and rice. The Koyas are a major group being approximately 200,000 in num-
ber in the state. The Rajgonds are also a larger group in the state than the Kolams and
Pardhans numbering about 143,000. The Naikapods are a smaller group living mostly in
north-eastern part of the state. The Rajgonds and Kolams speak a Dravidian language and
due to cultural and linguistic similarities between them, some anthropologists consider
the Kolams to be an offshoot of the Rajgonds (RusseL & HiravLay, 1916). The Koyas and
the Naikapods speak Telegu and practise settled agriculture. The Pardhans speak Marathi
as well as Gondi. In Maharashtra, the Pardhans are classified as an “untouchable” caste.

All these tribes practise consanguineous marriages. The Rajgonds, Kolams and pard-
hans have a high frequency of first cousin marriages and the average inbreeding coeffi-
cients are 0.021, 0.028 and 0.032, respectively (PINGLE, 1975). The average inbreeding
coefficient in Koyas of East Godavari is also very high (VEerarajU, 1973).
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Materials and methods

A total of 846 blood samples were collected by finger prick from each individual and
were tested for ABO, MN and Rh(D) blood groups; serum proteins: haptoglobin, trans-
ferrin, and ceruloplasmin; and enzyme systems: phosphoglucomutase at locus 1, acid
phosphatase, esterase-D and lactate dehydrogenase.

The blood groups were done by standard tchniques. The sera used were supplied by
“Dade” reagent, U. S. A. Horizontal starch gel electrophoresis technique was followed
for serum protein and enzyme systems according to earlier workers as follows: for Hp,
Cp and Tf the method of AstoN & BrADEN (1961), for Ac ph the method fo Karp & Surt-
TON (1967), for PGM; the technique of Das etal. (1970), and for LDH BLakE et al. (1969)
and Est-D the method of Hopkinson et al. (1973) was followed.

Results
Blood group

ABO system: The results of ABO blood groups are given in Table 1. Frequency of A
phenotype is relatively higher amongst the Naikapods, Koyas and Rajgonds (range
33.00 % to 39.22 %). Phenotype B is more frequent among the Kolams (42.29 %) and
Pardhans (44.68 %). The p gene ranges from 0.1565 (Pardhans) to 0.2912 (Rajgonds) and
the q gene ranges between 0.1364 (Naikapods) and 0.3219 (Kolams) whereas the r gene
varies between 0.4812 (Kolams) and 0.6054 (Naikapods).

MN system: Table2 presents the distribution of MN blood groups in the populations.
Sample size of Kolams and Pardhans for MN and Rh(D) blood groups were small and
have been excluded from any comparison. M phenotype is maximum in the Koyas
(64.50 %), while the frequency of N type is highest amongst the Naikapods (16.99 %)
with a corresponding maximum n gene frequency (0.3302).

Rh(D) group: Rh(D) negative, (dd), is present in all these populations and the highest
frequency (6.18 %) of it is observed amongst the Rajgonds (Table2).

Serum proteins

Haproglobin: Table 3 gives the distribution of Hp type; with small sample sizes for
Kolams and Pardhans. Itis very much striking to note the complete absence of phenotype
Hp 1—1 in all these tribes, exhibiting a very low frequency of Hp ! gene. The maximum
(0.1073) frequency of Hp ! is found in the Koyas (Kolams and Pardhans, owing to small
sample sizes, are not considered).

Transferrin: In Table3 the distribution of Tf types are shown for the Koyas. Except
for one case of CD variant, all the samples are of CC type.

Ceruloplasmin: In Table3 the sample sizes of Naikapods and Koyas are also given and
in all the cases the Cp types are normal BB.
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Enzymes

The distributions of Ac ph types are given in Table 4. Common

phenotypes A, B and AB are found in all the tribes except Pardhans. The p?

with a frequency of about 20 % in the Koyas and Rajgonds.

Acid phosphatase

geneis present

Koyas, Rajgonds and the Kolams were tested for

PGMjy, and three common phenotypes were noticed and are shown in Table 5. Rajgonds

Phosphoglucomutase at locus 1

samples are not considered due to small number. PGM? gene frequency is found to be ab-

out 0.25 in the Koyas.
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Only 50 samples of Koyas could be tested for Est-D showing phenotypes

1—1, 2—1 and 2—2 which are shown in Table5.

.

Esterase-D

All the 5 tribal groups were tested for LDH and the distribu-
tions are given in Table5. No variant could be detected in any of the groups.

Lactate dehydrogenase

.

1scussion

D

Our present findings about ABO blood groups are compared with the available data on
the Indian tribal populations including Andhra Pradesh, of various racial composition
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and location. In Andhra Pradesh a number of tribal groups have been studied for ABO

blood groups. The value of p gene amongst the Andhra tribal groups ranges from 0.094

(Yenadi by Reppi) to 0.293 (Bagatha by Rao & Reppy, 1973), though the lowest value is

found amongst the Bhils of Aurangabad (0.084, MACFARLANE, 1940), but due to small
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samplé size (44) this value may not be considered; moreover, when this value of Bhils is
compared with Bhils of other places like of Maharashtra (MUkHERJEE et al., 1979), it is
found much higher (0.196—0.208). The p value of the present study lies within the above
range. The q gene value in our findings seems to be the highest amongst Andhra tribal po-
pulations (0.3219 in Kolam) in comparison to other Andhra tribes and the range is 0.152
(Konda Reddi, Poornima, 1971), to 0.297 (Lambadi, RaMcHANDRIAH, 1967). The values
of r gene of the present study lie within the range of other Andhra tribal groups: 0.472
(Bagatha) t0 0.736 (Yenadi). When the distributions of ABO blood groups in other Indian
tribal groups are taken in account, it is found that the p gene may be totally absent
amongst certain tribes like the Kotas of Nilgiri hills and Nayadis of Malabar area (by
Lenman & Cutsush, 1952, and Ayappan, 1939, respectively). A very low frequency of q
gene is observed amongst the Nicobarese (about 5 %) by Sarkar (1952) and Comorta
tribe of Nicobar island (about 3 %) by AcrawaL (1964). The highest r gene frequency is
noticed among the Kanikkars of Kerala (0.814 by Bucti, 1953) and Carmorta of Nicobar
island (0.846 by AGrRAWAL, 1964).

The incidence rate of Rh negative (dd) varies from 0 to bout 13 % in the Indian tribal
populations. A number of tribal groups like Riang of Tripura (Kumar & Sastry, 1961),
Ho and Munda of Ranchi (by BHATTACHARJEE, 1969), Bado Gadaba, Parang godaba and
Konda Paroga' of Orissa (by Das et al., 1966, 1966), Khasis of Assam (by Mixi et al.,
1960), Irula and Paniyan of Tamilnadu (by Lerman & CutsusH, 1952) and Santal of West
Bengal (by CHAUDHURY et al., 1967) do not show any Rh negative incidences. The high-
est percentage of Rh negative (12.35 %) is found amongst the Toda of Nilgiri by Kirk et
al. (1962). The present findings of Rh negative occurrence lie within this wide range of va-
riation. Incidentally, Goup (1976) did not observe any Rh(D) negative amongst the Nai-
kapods and Pardhans of Andhra Pradesh.

Only a few studies are available regarding biochemical markers amongst the Indian
tribal groups (MUKHERJEE et al., 1975; SAHA et al., 1974, 1976). For the acid phosphatase
system the p® gene ranges between 0.035 to 0.281 (Irula and Kurumba by Suaw et al.,
1976) and the findings here lie almost within this range except Kolam (0.3846). Only two
cases of BC phenotype were observed amongst the Kadars of Kerala by Stan etal. (1974),
though p© gene has been detected amongst some non-tribal populations like Bengali Hin-
dus and Kaoras of W. Bengal, (Das et al., 1970, 1973).

Three common phenotypes at PGMj, locus are observed in all the tribal populations
in India so far studied. SHAH et al. (1974, 1976) noticed a low range of PGM| gene among
the Kurumba (0.442) to Malayarayan (0.610), whereas in the present study a very high in-
cidence of PGMj in the Koyas (0.750) is noticed, which is comparable with the Oraons of
Bihar (0.684) by MUKHER]EE et a. (1975). Rare alleles like PGM,*™*! (0.076) and PGM
(0.021) in the Malayarayans and Kadars were detected by SaHa et al. (1974, 1976).

In Indian populations the LDH isozyme patterns appear to be polymorphic and the
tribal groups are also no exception (7 % LDH Cal-1 present in Kurumba, 3.29 % in Ka-
dar, 0.6 % in Irula [by Sana et al., 1974, 1976], Munda 1.60 % and Oraon 2.24 % [by
MUKHERJEE et al., 1973, 1975]. But in the present study there is total absence of LDH va-
riant which seems to be quite interesting. Goup (1975) also did not observe a single LDH

22 — Z. Morph. Anthrop. Bd.72
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variant amongst the Rajgonds, Koyas, Pardhans and Naikapods in the same area. No
comparable study for esterase-D-enzyme system on the other Indian tribes is available.

Some data about the distribution of serum haptoglobin types in the tribal groups of
India are available. The incidence rate of Hp ! allele varies from 0.3523 (Toda by Kirk &
Lar, 1962) to 0.0592 (Irula by Sana et al., 1976). The Hp ! gene distributions in this study
also fall within this range (except Pardhan whose sample size is very small). A very low
frequency of Hp ! gene is one of the characteristics of the low caste and tribal populations
of India. Goup (1975) observed absence of Hp 1—1 type in the Koyas and Pardhans and a
very high frequency of HpO (between 1.23 to 12.07) amongst Koyas, Pardhans, Rajgonds
and Naikapods in the above area. In this study not a single case of Hp0 was detected.

Most of the Indian populations tested for transferrin types are invariant with some
sporadic occurrence of Tf®, Tf® and TfP ", The Oraons of Ranchi tested by Kirk et al.
(1961) and MUKHER]EE et al. (1975) exhibited T2 (0.032) and TfP (0.048), respectively.
In the present data one case of CD variant amongst the Koyas has been detected. Further
work on Kolams, Rajgonds and Koyas from the same area show a number of incidence
of CD variant (by PINGLE, unpubl.). Goup (1975) noticed a polymorphic character of
TfP i variant in the Naikapods and Koyas (about 6.67 % to 9.09 %).
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