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Abstract

In studying the abnormalities of thyroid hormones consumption,
it is essential to precisely quantitate the thyroid hormone in the
body. Many approaches have been proposed in the past, for example,
the measurement of the protein-bound-iodine, PBI, (Somogyi,1930) or of
the butanol-extractable-iodine, BEL, (Trevorrow, 1939) or of the
iodoprotein from magnesium precipitation (Sterling and Brunner,1966).
At present, the most practical and precised assay method seems to be
the thyroxine assay which is based on saturation analysis technique
(Ekins,1963),

The procedure of the study reported in this thesis was carried
out.as described by Ekins (1963). Development of the method was
performed in order to increase the sensitivity and precision thus
decrease the standard deviation of the hormone measurement. The purpose
of this study is to elucidate the principle faetors Wwhich introduce
variation into the assay method in order that this assay method can be
properly set up with maximum efficiency and accuracy. Experimenté to
determine the sensitivity of the thyroxine measurements by the satura-

tion analysis technique as predicted by mathematical process were also



carried out. The suitable amount of tracer and of binding protein
obtained from this work was found to be the same as calculated from
Ekins' theory (1969), and the sensitivity im this thesis was 62
picogram per»millilitre. Critical study of various factors affecting
the measurements of thyroxine by the saturation analysis technique
were determined too. Results obtained from this work revealed that
the temperature was a very critical factors in the hormone determina-
tions., It must be low and constant throughout the experiment. The
optimal range of the temperature was between O and 4 degrees
centrigrade., The optimal incubation time (to reach equilibrium) was
sixty minutes. Forty five minutes was recommended for shaking when
the ion-exchange resin was added for the separation of the unreacted
hormone. Protein from the pregnancy serum was the suitable source of
protein for reacting with the hormone since it contained high level
of inter-alpha=globulin, In order to get high value of the equilibrium
constant, the optimal concentration of the protein was essential and
must be controlled so as to get a high sensitivity for the hormones
measurements, The optimal dilution of pregnamcy serum was 1:5
(serum:buffer)es This dilution is much greater than Ekins' report(1969),
this greater dilution introduced a higher equilibrium constant as it
reduced the concentration of the other proteins which have non-specific
binding site. Whenever a new batch of the binding protein was used,
the optimal dilution should be experimentally determined.

The percent extraction recovery by absolute ethanol

was ?4.3512.31% (1:5; serum:ethanol) and the percent recovery from

i ——



adding a known amount of thyroxine into serum was 104,68 + 4.69%
Reverse flow electrophoresis developed by Robbins (1956) was

adopted as a method for the studies of thyrcoxine binding globulin

capacity. It was found that in the normal Thai subjects the amount

of thyroxine bound inter-alpha globulin was O0.45 microgram per

millilitre. It was higher than Robbins' report (0.19 microgram per

millilitre). It might be the result of either a higher binding

capacity of the protein in Thai subjects or the technical error

from incomplete protein separation., This problem can not be clarified

as better equipment is not available in the laboratory.
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