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ABSTRACT

The ratio of g-aminoisobutyric acid to neutral amino acids (BAIB/N)

in urine was determined in 474 Mexicans from three communities in the state of
Michoacdn and five in Oaxaca. The frequency curves vary significantly between the
three communities in Michoacdn and between the two states. The proportion of high
excretors (BAIB/N 0.300) varies from 14 to 41% (all intermediate between European
white and North American Indian values), but were generally higher in the more

“Indian” communities.

A non-protein amino acid, g-aminoiso-
butyric acid (BAIB), regularly occurs in
human urine. The amount excreted varies
greatly, but is relatively constant in the
same individual and in monozygotic twins
(Gartler et al., ’55). A high rate of excre-
tion is ascribed to homozygosity of a single
recessive gene (Harris, '53). The poly-
morphism is found in all human popula-
tions examined (Blumberg and Gartler,
'61) and in chimpanzees (Fooden, ’61)
and Bhesus monkeys (Robbins and Gavan,
’65). The frequency of high excretors
varies in different human populations.
Since Europeans show a small proportion
of high excretors, whereas North American
Indians show a high frequency, the exam-
ination of this polymorphism in groups of
Mexican Mestizo communities with differ-
ent degrees of “Indianness” was under-
taken.

MATERIALS AND METHODS

Urine specimens were collected in the
schools of three communities in the state
of Michoacdn and from family groups in
Miahuatlan and neighboring villages in
Oaxaca. Some close relatives are included.
In Michoacén, the people of the villages of
Cheran and Ahuiran still speak the Tara-
scan language (cf, Beals, '46) and the
people are both physically and culturally
more “Indian” than the residents of
Paracho 12 km from Cheridn and 3 km
from Ahuiran (Kaplan and Lasker, ’53).
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In Oaxaca 900 km southeast of Paracho,
the villages around Miahuatlan which were
studied are in the Zapotec Indian region
of Mexico, but are all considered “Mestizo”
although physically the people appear at
least as “Indian™ as the contemporary
Tarascans.

Urine specimens from Paracho were col-
lected in 1962 and from the other com-
munities in 1964. The specimens were pre-
served with toluene and shipped without
refrigeration. Those from Paracho were in
one lot and tested at the same time. Those
from Ahuiran and Cherin were in another
lot, and those from the towns in Oaxaca
in a third. The specimens from Ahuiran
and Cherdn were delayed longer and sub-
jected to more hot weather, but they were
tested at the same time as those from
Oaxaca and did not appear to be any less
satisfactory.

The BAIB in the urine specimens was
determined essentially by the method de-
scribed by Gartler ('61). BAIB was sepa-
rated on filter paper in an electrophoresis
tank (Savant) by one-dimensional high
voltage electrophoresis (2000 v for 30
minutes) in a pH 3.5 buffer. Since speci-
mens could not be collected in the field on
a 24-hour basis, the excretion value is cal-
culated as a ratio (BAIB/N) of the optical
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ﬁ—AMINOISOBUTYRIC ACID EXCRETION

density of the BAIB spot to that of the spot
representing the neutral amino acids.

RESULTS

Table 1 lists the frequency of different
levels of the BAIB/N ratio in the eight
subpopulations studied.

The curves of distribution of BAIB/N
were compared by a nonparametric test,
the median test. This yields a significant
heterogeneity between towns (X% =24.17,
P < 0.01) a significant difference between
the two states (X*u = 21.05, P < 0.01)
and a significant heterogeneity within the
state of Michoacin (X*., = 10.68, P < 0.01)
but not within Oaxaca (X%s, = 3.89,
P > 0.05).

DISCUSSION

Using ‘the arbitrary criterion of past
studies (a BAIB/N of 0.3 or more being
classified as a high excretor), the propor-
tion of high excretors varies between 14
and 41% (table 2). The weighted average
of high excretors is 29.5% which may be
compared on the one hand with 7% for
Italians (Calchi-Novati et al., ’53), and
10% for British (Harris, °53) and Ameri-
can (Blumberg and Gartler, '61) whites.
On the other hand it may be compared
with values for American Indians of 59%
for Apache (Gartler et al., ’67), 56% for
Athabascans (Allison et al., ’59), 50% in
Pima and Papago (Blumberg and Gartler,
’61) and 59.7% for Xavante (Tashian et
al., ’67). A figure of 23% for a small group
of “Carib Indians” from Surinam (Blum-
berg and Gartler, ’61) is difficult to eval-
uate in the present connection.

Because the high excretors are not sep-
arated from the low excretors by a sharp
antimode, any sort of gene frequency anal-
ysis is highly speculative. However, using
the square root of the frequency of high
excretors as a model for relative gene fre-
quencies may be suggestive. Thus, if the
European ancestors had a frequency of
0.29 for a gene for high excretion of BAIB
and the American Indian ancestors had a
frequency of 0.74, then the mixed popula-
tions studied in Mexico with gene fre-
quencies from 0.38 to 0.64 with a weighted
mean of 0.54 would range from 1/5 to
nearly 4/5 “Indian” and would average
about 3/5 “Indian” in respect to that gene.
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TABLE 2

Proportion of individuals with a BAIB/N ratio
of 0.300 or more

Number of

High excretors
individuals

tested Number Percentages

Paracho 78 11 14.1
Cheran 83 25 30.1
Ahuiran 36 6 16.7
San José 105 38 36.2
Santo Tomas 46 19 41.3
Palo Grande 40 13 32.5
Monjas 49 17 34.7
Miahuatlan

and other

Qaxaca 37 11 29.7

Most of the apparent heterogeneity
which we found is due to the generally low
levels of BAIB/N found in Paracho. Since
these runs were done at a different time
and by a different technician (albeit on
the same equipment and by the technician
who trained one of us to do the remainder)
the question arises whether the significant
differences are spurious. Two arguments
speak against this view. First, excluding
Paracho there is still a significant differ-
ence (X*u = 5.35, P < 0.05) between the
state of Michoacén and the state of Oaxaca.
Second, the deviations are in the direction
one would have expected on the basis of
other information: on the average the
people of Paracho are less Indian and more
European in respect to all racial charac-
teristics than are the inhabitants of
Cherin or Ahuiran, in the opinion of one
of us (GL) who has had extensive exper-
ience in the region.

Despite difficulties of collection and
transportation, BAIB and the neutral amino
acids are apparently stable enough and
indicative enough of an underlying poly-
morphism to give potentially useful infor-
mation concerning mixed populations. De-
spite proximity, small communities in
Mexico may differ in the extent of Euro-
pean versus American Indian percentage
and intercommunity variability in the BAIB
polymorphism may be one of the more
sensitive indicators of these differences.
Furthermore, any selective factors working
on this polymorphism are unknown and,
if they exist, they apparently do not obliter-
ate differences dependent on ancestry (at
least not over the span of time involved
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in the Indian-White mixture in these com-
munities in Mexico.
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