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Review of Published Literature on (linieal States Altering
Thyroid Hormone Metabolism and Disposition as Measured by Plasma
Half.1life ©f Radioiodine labeled Thyroid Boxmones

SeXe e

The rates of thyroxine twrnover and degradaiion have been come
38
pared by several auth;;é astothe i%fect of sex. Anbar compared

results in adults and (ddie and Beckers compared r-tes in children

and came to the conclusion that the rate of metabolism of the thye
roid hormones in males and females of the same age group is equal,
L3
In the young child quring the first week of 1life Haddad reports
there are significant elevations in the PBI and BEI as campared teo
those of the adult. He shows this as being due to increased thyro-
xine-binding protein in the serum of the necnate. 3-‘311 uptake
studies in the neonate reveal values not significantly different

.52
than slightly older infants., Haddad reports his studies on thyroid

Hormone metabollsm using turnover rates of - I.thyroxine. His
results are a mean half.life of 4,95 days and a fractional turnover
of 13.9% per day. This data is then expressed in surface area and
body: weight parameters to obtain a common denominator far ¢omparison
with adults. In children a mean value of 32.0 ugm PeY¥ meter square
per day or 1.29 ugm per kilegram per day is found compared to adult
values of 29,4 ugn per meter square per day and 0. 75 ugm per kil gram o
per day. In his second publication Haddadﬁcmpares the thyroxine

binding capacities in the serum protein of c¢hildren and adults,
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finding a mean of 0.25 ugm of thyrexine per ml in serum of children
and a mean of 0.22 ugm of thyroxine per ml in serum of adults. This
varjation he attributes to increased binding capacity of the thyroid
binding proteins in the child, which then decreases the concentration
of free or unbound hormone in the blood. Hunguzeports that euthyroid
adolescents use thyroxine at a faster rate (Tut% of 5.32 days) than the
young adult male (Titd of 6.83 days) or slower than the child (Tytg of
4.95 days). He concludes that some factor associated with age per se
but not associated with the marked hormonal changes that occur at
adolesance is responsible for the changes in thyroxine half.life that
occur at that time. Groughs develops this concept further By using the
Resin T-3 uptake as a measure of percentage of free thyroxine. In
children he reports a mean T-3 uptake of 23.3 t 2,94 which is sign.
ificantdy higher than a mean adult value of 21.8 + 2,2f. He postulates
on the basis of work done on the binding capacity of protein and his
own data with free thyroxine that there is a total lower binding cape
acity of plasma protein in childhood. This then allows for more free
thyroxine which is more readily utilized and metabolized with a subsq-
uent increase in turnover.

On the other side of the spectrum in the older individual. Inadalh
showed that 0ld subjects over.7Q years of age have IdwlBlI uptake but
PET valueés in almost the normal range. Gregermanhﬁéggdied the half-
life of thyfoxine turnover in older subjects and finds the half-time

of turnover increases from a mean of 6.7 days in the third decade to



9.1 days in the seventh decade, with no significant inerease in mean

values of half-life beyond the seventh decade. He also reports a

decline in thyroxine degradation rate from a mean of °°.7 ugm of T4

in the third decade to 432.9.ugm of thyrexine in the ninth decade, a
8

3
decrease of about 50%. Anbar showed that there is no change in the 24

hour l—]‘.[ uptake over the entire age range. To further evaluate the

results of Gre‘geman}?smbériadetemined the rate of deiodination and
found that the half.life of thyroxine metabolism by deiodination
increases from 8 days in the third decade to 13 days in the sixth
decade, thus giving a much longer half.life of thyroxine in older
patients. Anbar shows that instead of 80§ of thyroxine being deiod-
inated as in young age groups, only 704 is deiodinated in older groups,
He eoncluded that the major alteration in the degradation of thjn-&gi.ne
that changes wlth old age in a déclipe in deiodination. Gregerman
evaluated the longer half.life of thyroxine when administered to older
patients in terms of decreased activiity of the patient, alteration of
plasma praoteins, and changes in the "metabolic mass" of the aging human

bodg, but was unable te establish any significant correlation between
these parzmeters and the thyrexine turnover data.

The work quoted above indicates that tne prima.y difference in copmg-
aring the rates of thyroid harmone metabolism in childrén and adultsis
an inerease in tie hinding capacity of thyroid binding proteins
with age . For this reason the child has more free :nyroxine, whichis

rore readily utilized and metatolized. Comparison of young adults
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and older subjdcts shows a Turther increase in Tyti. inis is ascribed
2

to a decrease in tne deiodination route of mctabolism, ~.ich means
the hormone is eliminated from the body slower, thus a prolonged half-
life.

Gonadal Hormones.--

: 32 ko
As was shown above Ly Anbar-}3 0ddie, and Beckers, malés and females

i the same a, group show no variation in thyroid hormone metabolic
disposition r:tes. However, the administration of gonadal hormones has
been observed to alter cerfain parameters meisuring thyroid hormone
uoncentratiox}hand disposition,
Federmanhr};as shown that the administration of meth rltestosterone

1o euthyrold adult humans does not significentily alter iodine metabolism

as measured by thyroidal uptake o?l I, and thyroid and renal iodide
clearances after approximately 50 days of drug administration, There
1s repory d to be a small but signifigant reduction in the PEI after28
days of such treatment. The th/roxine binding capaciiy of the TBG
is greatly decreased and the mean free thyrexine concentration is
7.0x19;ux prior to treatment and 10.9x10"llM quring treatment. It is
further substantiated that there is an increazse in free thyroxine and
an increase in the fractiopal rate of thyruxine disappearance from a
mean qu}% per day to 194 per day after 28 days of therapy. These

authors offer the hypothesis that a fall in the goncentration of
TBG

in the serum is respensible for an ihcreased concenfration of free

thyraxine and the gbove changes indicating increased metabolism.
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