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In-Vitro Test in Thyroid Function Test
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Table 1. Commonly employed laboratory tests
of thyroid hormone economy

1. Direct Tests of Thyroid Function
Thyroid uptake of I3, RAIU
2. Tests Related to the Concentration and Binding
of the Thyroid Hormones in Blood
Measurements of Hormone Concentration
Serum T concentration by competitive protein
binding(displacement) analysis, T:(D)
Serum T3 concentration by radioimmunoassay,
Ts(RIA)
Serum protein-bound iodine, PBI
Measurements of Hormone Binding
Percent free Ty, %FT,
Resin T; uptake in vitro, RT;U
Free T, concentrdtion, FT,
Free T, index T-RT; index
3. Tests that assess the metabolic Impact of the
Thyroid hormone
Basal metabolic rate BMR
Serum cholesterol concentration
Achilles reflex time
4. Tests that Assess the Mechanisms for Regulating
Thyroid Function
Thyroid suppression test
TSH-stimulation test
Serum TSH concentration
TRH-stimulation test
5. Miscellaneous Tests
External scintiscanning
Tests for thyroid autoantibodies

Table 2. In vitro study

Compefitive Protein binding assay
Binding Capacity of nonspecific Protein
Isotope dilution ard derivative method
Activation analysis

Radioimmunoassay
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Fig. 1. Diagram of the factors that regulate th-
yroid function. Thyroid hormones (T and Ty) in the
pituitary, as reflected by their unbound concentrat-
jons in blood inhibit secretion of thyroid stimulating
hormone(TSH) The TSH releasing hormone(TRH)
sets the threshold in the pituitary at which this
negative feedback occurs. Factors regulating the
secretion of TRH are uncertain' but may include
influences from higher centers and a stimulatory
effect of the thyroid hormones Autoregulatory co-
ntrol of thyroid function is also shown. High con-
centrations of intrathyroid iodide decrease the rate
of release of thyroid iodine. In addition the magn-
itude of the organic iodine pool inversely influences
the iodide transport mechanism and the response to
‘TSH. :
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Fig. 2. Interrelationships between thyroid horm-
ones and plasma proteins.
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Table 3. Tests of circulating levels of thyroid hormones

Coerrct name ! Al)gglvr ﬁxfeta\l;?zlr!zd Units Source of ‘confusion
Protein-bound iodine PBI Iodine ug%
Thyroxine iodine(column) . T, Iodine ug% Usually called Ty, but is actually T
Thyroxine(Murphy-Pattee) T Ty ug% Normal range higher than PBI
Thyroxine iodine(M-P) TJA T, ug% Ty is measured, converted toi‘TiI' by
’ : multiplication by (.65
‘Triiocdothyronine Ts Ts ug% NOT same as T, resin uptake
Triiodothyronine iodine Tl Ts ug% T, is measured, corrected to Tl
by multiplication by 0. 58
Absolute free thyroxine AFT, A TXFT[F ug% Confused with FTF
Percent free thyroxine %FT, FTX100 % Confused with AFT,
Ts resin uptake Ts Complex % Usually called Tj test

FT,F=free thyroxine fraction=fraction dialyzable at equilibrium

— 6



& iodine & A33hA v on FAge TEY ¥
2 R4z v whge] o4 i =H(PBI, BED.
2 ok EE A4 Fxolddl o= Al
g3 4 BE F Yo AAFQ T Eulald
E As) HdstA T Bub oivEk AAwbde]
At 558 AA4A4e] g AA4Ae] Hgdiche
Aol k. 2F TBG L ZAA44AEFES 2¢4 4
2 EAsEe A fEAPdde EATNE A don
a3 2 £4lst oko] binding capacity & e}
Ak, 5 FAAEERY kel Frkehi AF¥del F
7+8le] binding capacity 7} 7t4F EES] oFe] 7
&3le $-23e] /184 binding capacity 7+ Uk
e}, o] AL o] g3l APAoz FEY FEE F
AT 4 9v. 23y, TBGE Q74 37 4 <F
el 98 G3FE s 47 AR o]y Aol 4
A BAAERS] AE hd e ZPe(Table 4,
19641 Yallow ¢} Berson ¢] radioimmunoassay 2 ¢}
Aol o] §E A He] T, T3 & RIAZ 2R3l v
o] Aw= g

ZAAZEY Fule oAl 23k wke} o] hypot
halamus-pituitary-thyroid 7+¢} ==&
A7 levelol 48] Fade & 4 d AAYygdE:
87tz 2 wio] ¢el(Table 5). & pituitary £}
‘thyroid glaud £}28] s1#-8- ¥ & v+ T; suppression
“Test, TSH RIA @ TSH stimulation test 5] ¢t}

TBG 9] binding capacity 8] Zzte] &3] HF o
2 thyroid hormone ¢} Z7+-& 3= uby o 2 T;resin
uptake test 7} glr}h. 3=}e] o] oA ksl radioa-
dow gyl EA = FY= ¢ TBG
9} A3l TBG ¢ binding capacity & ¢z 3-&
RAT= free form o 8 EA5HA 3o} o] $=8u
2 ZA 3 RAT;E secondary binding sulstance =
F&3te £484 344 binding capacity & &
Aet. AU FFAF] = A-5dde €5 FT2Y
%7t2 TBG 9} binding capacity 7} 7+45|o] secon-
«dary binding substance 2 Z&5L RAT;® <ko] F
Aurl F7bskAl feh, a8 T,RUE e4 2%
ule} 7te] TBG #] binding capacity 7} 744 =t s4&d
o] g AHdAE HHT 5 s GEel] FAA
SANE AT vt & 471 8l c}(Table 6).

Za et o

ctive T33

%, androgn, anabolic steroid, salicylate, @ dilantin
& A Y Al e A SFAS) 9
T = &7y T,RUE 37k sl A £ 4 4
=}

ek T:RU & ol9 9] st 7153 AT, PBL

7

Table 4. Factors that alter the value of TBG

1. Factors that increase TBG
Pregnancy

Neonatal state

Estrogen and hyperestrogenic state
Oral contraceptive

Acute intermittent porphyria

Infectious hepatitis

Noe e

 X-linked dominent genetic determination
2. Factors that decrease TBG

1. Androgenic or anabolic steroid

2. Large dose of glucocorticoid

3. Acromegaly

4. Nephrotic syndrome

5. Liver cirrhosis

6. Major illness

7. X-linked dominent genetic determination
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Table 5. Assessment of thyroid function at different levels

LEVEL

TEST

Pituitary-thyroid interrelationship

Accumulation of ¥ by thyroid and its
distribution within gland
Concentration of circulating thyroid

hormone

Effect of thyroid hormone upon body

T3 suppression test

TSH immunoassay

TSH stimulation

1311 gptake

Thyroid scan

PBI, BEI, total T, and
(indirectly) resin or red-cell
Ts uptake

BMR, cholesterol,

refle xrelaxation time

Table 6. Clinical states influencing results of
the T; red cell or resin uptake test

Factors elevating the T; red cell or resin uptake
Anticoagulants-dicumarol, heparin
Nephrotic syndrome
Severe liver disease
Severe metastatic malignancy
Severe pulmonary insufficiency with CQ, retention
Paroxysmal atrial arrhythmias
Uremia
Leukemia
Polycythemia vera
Myelomatosis
Serve chronic infectious diseases
Salicylate therapy
Prednisone therapy
Factors lowering the T red cell or resin uptake
Pregnancy-
Estrogen therapy
propylthiounracil in hyperthyroid therapy
Iodine in hyperthyroidism
Ovulatory suppressants
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Table 7. T; Uptake test interpretation

I Low T;RU
1. With low levels of total T, PBI and FT
Decrease thyroxine formation(hypothyroidism)

2. With high levels of total T, PBI, and normal
FTQ:

a. Estrogen, Pregnancy, Liver cirrhosis
b. Hereditary elevation of TBG
c. Perphenazine
II. High T;RU
1. With high value of total Ty, PBI and FT4

a. High secietion of thyroxine
(hyperthyroidism)

b. Thyroid medication, Factitial
hyperthyroidism

5 With low value of total T, PBI and normal FT:
a. Androgen, Anabolic steroid
b. Salicylate

c. Dilantin
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Fig. 3. In the study from which this figure was
derived, serum T, concertration was estimated from
measurements of the PBI The correlation between
free T4 concentration measured by dialysis and the
free T, index is clearly demonstrated. Linearity of
‘the relationship was achieved by calculating the
free T, index as follows PBIXRT;U/1-0.6 RT;U,
Note that values for both functions in circumstan-
ces in which TBG is altered are in the normal
range(From Hamada S. Nakagawa, T., et al: J.
Clin. Enopcr. 81:166, 1970).
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Fig. 4. Response of serum TSH concentration to
intravenous TRH in the dosage shown in normal
subjects.(Fronr Snoder, P.J., and Utiger, R.D: J.
Clin. Endocr. 34:380, 1972). '
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