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Review of Literatures.

Thyroid gland is an endocrimne gland which is located below
the larynx on either side of anterior to the trachea. It is composed
of large numbers <f cencysted follicles filledswith a substance called
colloid and line with ecuboidai c¢pithdleid cells that secrete into the

interior of the follicles. Once the secretion has entered the folli~-

cles, it must be absorped back tnrough the follicular epithelium into

the circulating bleed when it is metabolized in the body.(g)

A. Synthesis of thyroid hormonés: '

Thyroid gland puoduces, two hotmoges which are thyroxine

(T4) and triiodothyronine (T3). The glang is composed of iodine and

(10)

thyroglobulin. The ‘lepithéloid cells EYﬁghesize thyroglobulin

from amino acids entered the thyroid cell}%;dw the blood and are
assembled into protein chain on the rough-e;doplasmic recticulum,
Iodine enters the basal membrana from the capillary through diffusion
and through an iodine pump. It will be oxidized by a peroxidase in
the microvilli at the apical cell membrane. The oxidized form of
iodine immediately becomes [Brganically bouﬁd to (pPeptider linked
tyrosyl group in“the“thyroglobulin mclecule "adjacent to it to form

(11)

. monoiodotyrosine (MIT) and diioddtyrosine (DIT)x Two molectles

of IDIT then conjugate by phenolic group 0f one DIT attached to the
phenolic group of another DIT molecule, forming a new molecule cf T4

and leaving the alanine side chain of one DIT still attached to the
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6.
reptide chain. T3 is the more calorigenic form of thyroid hormones.

It is formed by coupling one molec f MIT to onc molecule of DIT.

This coupling causes some i een the peptide

At }glcbu]_in molecule. (12)

chains, which increase

B. Secretion

Thyroglobulin it i eac he circulating
blood. It is ing ed by endg iy t, colloid
droplets which mig
neously, lysosomes migra il :;u_' the cell toward
the colloid droplets which i_ rm I sosomes., The
thyroglobulin is dige < e zymai:i he phagolyso-
somes and the free amine aciiﬁ.; idre ,i Free MIT and DIT are

free T, and T, are

almost completely delcdlnute_,;ﬁﬂ_ 4 3
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oper tes through the hypothalamus and adenchypophysis.

1. Adenohypcphysis regulation : thyrotropin (TSH) is an



adenohypophyseal hormone. . It increases the secretion of T4 and T3

by the thyroid gland. The specific effects of thyrotropin on the
thyroid gland are; a). increased proteolysis of the thyroglobulin in

the follicles with resultant release of T4 & T3 into the circulating

'

blood and diminution oié.the follicular substance-itself. b). increased
activity of the iodine pumps €). increased size and secretory activity
of the thyroid celds. dj. increased number of thyroid cells. In addi-

tion, recent experimentsiindicated that thyrotropin increases the gquan-

tity of cyclic AMP in the thyzoid celIs;(l3)

2. Hypothalemi¢ regulation: hypothalamus regulates thyro-
tropin secretion by the adenohypophysis. This control is exerted by
hypothalamic secretion of thyrotropin-reie;ging factor (TRF) into the
hypophyseal portal systemic blood. Thi;fféctor in turn acts-on the

el

adenohypophyseal glandular cells to increasé-the output of thyrotropin.

D. Transperi ocf thyroid hoXmones.

When radidicdine~labelled T, and paper electrophoresis become

4

available, detailed analysis of the binding protein was possible and

a specific.® -binding protein was c¢learly established in serum.

4

About 85-90% of T4 migréted in|a 'zone intermediate between ithe Jtl—

0C2~globulins during electrophorésis in barbital buffer at pH 8,6 of

sexum labelled"with, tracer radio—T4. This T4_binding protein has

beefi designated thyroxine-binding globulin (TBG), the major transport

protein, which has the greatest affinity for T4 and TBG carries a



half to two-thirds of the circulating T

v

despite its low concentration

4

in plasma. Serum albumin is a secondary carrier of T, which has only

4

a minor rcle under normal circumstances, despite its much greater con=-
centration in plasma. In addition, a small guantity of radioactivity
has been found to migrate just in front of albumin and this carrier

has been designated thyroxime-bindiag pre-albumin (TBPA).

T3 also is transported/in blood in association with plasma

proteins and again'is bound/primauily to.TBG, although with a binding

affinity 2-6 times less than that fer Tz.(l*) Thus, the main carrier

for both T4 and T3 in ithe circulation is TBG, and these thyroid hormones

are each bound to TBG by a reversible inﬁera;tion which occurs

rapidly.(ls)

TBG binds T3 with & .Much lower affinity than T,. Reports
o o il &

suggest that in plasma about! 0.04% of T4,15u£&0.4% of T is in the

free state at equilibrium with the boundzﬁoxms,(lG)

3’
There is a rapid
redistribution between the free and the protein-bound pocls as the
cells use hormong, jnaintaining a constant supply of free hormones for
the cells. It is now widely believed that free T4 and T3 from serum
exert their‘biological activity, while it is presumed that the protein-
bound moieties (aré EidlegicAl inactive ag 1longl ag they rSmain‘bound.
Therefore, "the level “of unbound ‘hormone (free hormone) 1is "‘the most
important factor in determining the extent of the hormones' peripheral
action.(l7) However, the importance of the protain=bound forms. in the

economic use of the hormones may be to retain them in plasma and re-

gulate their rates of penetration intc cells.



E. Metabolism and excretion of thyroid hormones.

Physiolegical cffec hormones are diverse and

the effects are biphasic s.of thyroid hormones
tending to stimulate an: t hwx c:mﬂonf tending to pro-
mote catabolism. . 7 | 3 - iifferentiation
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Thyroid hormones are metabolised into inactivﬂorms, then

their metabolites are“nﬁly excreted inté. faecces and urine by the
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and c). alteration of the alanine side-chain®through deamination or
decarboxylation. Deiodination appears to be the most important of
these pathways and it occurs in all tissues. Conjugation is alsé an
important mechanism for inactivation or detosmification of thyroid
hormones and this pathway is predominant in the liver although the
other pathways also operateé in this tissuc. Reaction involving
alteration of the alanineé siderchain are generally considered least
important, but deamination is promipent in kidney. In conclusion,
excretibn of thyroidihormones and theif metabolites éccurs by two
major pathways through' the liver and kidné&s into faeces and urine,
respectively., The thyroid hormones and the%; metabolites appear
mainly in the faeces, while iodineé.is predominantly in the urine,

where only small amounts of I, T  and their anslogues are found.

]

Thus, urinary excretion seems to reflect a deiodinating metabolism

of thyroid hormones while faecal excretionris the end-point of their

enterohepatic metaboliism.

F. Principle of thyroxine radioimmunoassay.

Serum T4 and’ radigactive ’1‘4 compete for binding sites on

T4-antibody. After the reaction"reach’ equilibrium, the antibody
bound T4 is separated as a precipitate from the unbound T4 by poly-
ethylene glycol. (PEG) ., Then take this precipitate to count radio-

activity in a gamma counter (postcount), while a few tubcs is measured

radicactivity during incubation (precount). The postcound/precount
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ratios (%B) were plotted against the concentration of T4 on a semi-

log paper to bc a standard curve, ‘and the amount of T, in unkncwn

4
samples is quantitated.(lg)

G. Principlc ef T3—uptake test.

The thyroid glendéproducaes T, 6 and T3 which are transported

4

by the blood, bound primarily’ tolan alpha glokbulin, thyroxine binding
globulin (TBG) and to a lesser degreé by thyroxine binding prealbumin

(TBPA) and T, only #t6 albumin. The affinity of these proteins for T,

is particularly strong, but it is weaker for T3, with the result that

when the binding sites are saturated, Té

able for binding to secondary sites. The T3—uptake procedure is

 is particular becomes avail-

consisted of adding radiocagtive T

(20)

3 into serum to saturate binding

sites of plasma protein.

H. Principle of free thyroxine index (FTI).

The determinant of thyroid status is considered to be the

concentration of free T4 present in serum, The T4-RIA value gives

the total T4 in serum; of ‘which about 99.96% is'protein béund. An

estimate of ithe free thyroxine level can be derived from the total

T, and T ~uptake test. Thus, T

4 3 is distributed'in serum between the

4

bound 'and unbound ‘form acecrding to,the equilibrium. |[The eguation

of PTI is followed the law of mass action, where FT, is free T,,

4 4
UTBP is the unsaturated capacity of T4 binding protein, and TBPT
(21)

4

is the 'I‘4 bound to these proteins.
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DIAGRAM _OF THYROXINE RADIOIMMUNOASSAY.
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