











Indian J Physiol Pharmacol 1999; 43(1)

3.2: The tracer balance technique:

The definition (20) of the requirement
for an indispensable amino acid in healthy
individuals, is as follows: “The requirement
for an amino acid is that minimal intake
level, which represents a single point on a
dose-response curve, when applied to a
well-characterised population group can,
with some reliability, be predicted to achieve
a criterion of adequacy (e.g. growth
performance; target composition of body
weight gain; body amino acid balance;
measure of organ (liver, muscle) and/or
system (immune/defence, nervous), or
function.”

With this definition in mind, Young and
co—workers, have developed a second
paradigm of measuring IAA requirement
based on a stable isotope tracer technique
(see below) to measure body amino acid
balance as the criterion of adequacy. This
technique is based on the measurement of
the irreversible oxidation of tracer labelled
test amino acids (21-27), and involves
correlating the measured oxidation rate with
controlled diet studies at different levels of
intake of the test amino acid. The minimum
intake at which the estimate of daily balance
was obtained (intake—oxidation), was taken
to be the requirement level. The procedure
involves giving subjects, over a run-in
period varying from 6 to 21 days, diets based
on amino acid mixtures that supply limiting
to generous levels of the amino acid being
tested, and to measure the test amino acid
balance at each level of test amino acid
intake. This balance could be measured by
the intravenous infusion (or oral
administration) of a stable isotope (**C)
labelled amino acid, such that the flux and
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the irreversible oxidation of the test amino
acid could be measured. The measurement
of this irreversible oxidation, is based on
the highly accurate quantification of the
respiratory loss of oxidised tracer as carbon
dioxide (by indirect calorimetry and isotope
ratio mass spectrometry), as well as the
measurement of the isotopic enrichment (by
gas chromatography-mass spectrometry) of
the precursor pool of the amino acid in the
body. With the fulfilment of thesc
conditions, the studies of Young and co-
workers have provided a large body of data
over the last decade, that consistently
support and validate their original
hypothesis (4) that the FAO/WHO/UNU
(2) recommendations are inadequate.
Measurements of oxidation performed
over selected hours of feeding and fasting,
appeared to general
applicability of the proposed requirements
(21-27) and a comparison of these estimates
is presented in Table II. Except for the
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sulphur containing amino acid requirement,
these "C—derived estimates are far higher
than the 1985 WHO/FAO/UNU values that
are shown for adults in Table I. For
pragmatic reasons, in these studies, the
body ‘test’ amino acid balance was used as
the criterion of requirement, rather than
measures of organ or system function, which
have not been sufficiently explored to permit
their use for the purpose of estimating
requirements for specific indispensable
amino acids.

There have been both technical and
biological arguments against the immediate,
world wide acceptance of the tentative new
MIT pattern of amino acid requirement,
based on the tracer technique, which thus
far, has also validated the original OAAL
















































