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The estimation of mutation rates in our own
species has emerged as an integral part of human
genetic research. Prerequisites for existing
methods of calculating mutation rates are the total
birth statistics and/or frequency of patients in the
whole population. Unfortunately, no such records
are being maintained adequately in India; a fact
which was painfully realized by Haldane (1965).
It is for this reason, that no contribution from this
country has been made to the estimation of muta-
tion rates, while data have been accumulated for
various diseases in most parts of the world (see
Crow, 1961; Sutton, 1965).
The most common estimates have been for

haemophilia and Duchenne muscular dystrophy.
The last named disease was recorded during a sur-
vey during 1964 in the township of Agar. Recently
(on the advice of Professor Sorsby), we tried to
locate a few more cases of muscular dystrophy in
the Central Province. In the present paper, family
and population data are included and the mutation
rate is calculated.

Material
The birth statistics have been available only for the

Agar sample. Therefore, the mutation rate is calcu-
lated for this sample by the indirect method. The other
two samples are taken from small villages and the indi-
rect or semi-direct method of calculation (Crow, 1961) is
not applicable.

Calculation (Indirect Method)
A sibship with two males with muscular dystrophy

and one probably normal sib appeared suddenly in
an out-breeding Vaishya family. No such ano-
maly is recorded among individuals of 4 preceding
generations. Family data are shown in the Table and
the pedigree is given in the Figure. Considering the
hereditary nature of muscular dystrophy and that it
is X linked (Snyder, 1941; Sutton, 1965) it must be
assumed that the mother of the sibship (IV.5) was
heterozygous for the recessive allele. She could
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have either inherited this allele from a parent who
carried it or her Hh genotype could have been the
results of a mutation in one of the two gametes of
her parents. The latter possibility seems more
plausible since her two brothers are reported to be
normal and her sister (IV.9) has given birth to two
normal sons.
The propositus (V.3) in this family is the first case

of muscular dystrophy to be medically recorded in
Agar. There have been 11,840 births (6845 males)
in Agar in the period under consideration (1953-
1966). The approximate mutation rate can be cal-
culated by the following indirect method of Penrose
(1961).

M = x f(l-F),
where f is the incidence of patients under considera-
tion among the males and F is the relative fitness of
the patients. Therefore

1 2 2
M3 6845 1 20,535

which is equal to 9 7 per 100,000 gametes or
9.7 x 10- 5 gametes per generation.

This estimation is in agreement with the value for
the maximum range (u=99 x 10-5) obtained by
Morton and Chung (1959) for this disease.

Recently we tried to locate patients with muscular
dystrophy in three villages near Gwalior, Ujjain
(Agar families included) and 4 affected propositi
were recorded; mutation was indicated only in two
of these families. In all there were 41 family mem-
bers (24 males) and 6 patients with muscular dys-
trophy. In another survey 8 rural families were
interviewed at Jabalpur. In one family the disease
appeared only in the last generation. This family
provided data on 21 people (10 males) and included
5 patients with muscular dystrophy.
The entire survey included 7 families but muta-

tion was indicated only in three. These 3 families
included 62 normal members (including 34 males)
and 11 patients with muscular dystrophy.
The mutation rates so far reported for this

disease from different populations vary from 4 x 10- 5
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FIG. Family pedigree (cases IV.9 and IV.1O were distantly relatei).

to 9 7 x 10- 5. The mutation rate calculated by the
indirect method based on birth statistics of this
sample (9 7 x 10- 5) iS in agreement with the maxi-
mum range reported by Morton and Chung (1959).
However according to Crow (1961) the minimum
number of loci for muscular dystrophy is 2, and a
lower mutation rate (3 4 x 10-5 per locus) was sug-
gested.
This merely indicates the wide variance in the re-

sults obtained when estimating mutation rates of the
same disease and is probably due to imperfections
in either method of calculation.

Summary
In a survey, 2 patients with muscular dystrophy

were found to have been born in a normal family.
The mutation rate calculated by the indirect method
based on available birth statistics was found to be
9-7 x 10-5, which is in close agreement with results
obtained by other workers.
An extension of the survey recorded 11 patients

with muscular dystrophy born in 3 families. As

statistics relating to births and deaths were not
available (as is common in most Indian samples) it
was impractical to calculate the population inci-
dence and the mutation rate is not estimated from
these samples.
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hearty cooperation.
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