lodotyrosine

lodotyronine

thyroxine

2.

3

oxidation

coupling

triiodothyronine

active transport

organification

jodotyrosine
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st’ Pis 10C10E
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l SULFONAMICES
<o Ul PARWA
(ObIDE OXIDATION, PROTEOLYSIS,
TRANSPORT ORGANIC BINDING RELEASE &
8 COUPLING

DEHALOGENATION
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thyroid releasing hormone (TRH)  thyroid stimulating hormone
(TSH ) thyroid binding
protein ( TBP ) thyroid binding globulin ( TBG ), thyroid hinding
prealbumin ( TBPA ) transthyretin ( TTR ), thyroid binding albumin ( TBA )
99.97% T4 97% T3 003% T4 03% T3
( free form )
total form

total  form free form ( euthyroid
hyperthyroxinemia )

acute intermittent porphyria

estrogen

methadone

oral contraceptive pills

heroin

perphenazine
familial dysalbuminemic hyperthyroxinemia
congenital increased in thyroid binding globulin

total  form
free form ( euthyroid hypothyroxinemia )

nephrotic syndrome
systemic illness
acromegaly
androgens
salicylates
prednisolone
phenylbutazone
congenital decreased in thyroid binding globulin



THYROID

T
ety 5
T3s_LTos 7
T2s Ty 5707 LIvER
Hade [i2C

PERIPHERAL
MONODEIODINATION

HYPOTHALAMUS
TRH (+)
SRIH (-)
PITUITARY
TLK(D1)
T.SM,CM (D2) TSH (+)
< THYROID
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- I ro
TBG ALB PA

6 electrophoretic migration

T3
deiodinase (5" D1 )
reverse T3 ( T3 )
(' nonthyroidal illness )
trilodothyronine  peripheral tissue
systemic illness
fasting state
surgical stress
prednisolone
propylthiouracil
amiodarone
radiopaque contrast
propanolol
triiodothyronine
euthyroid hyperthyroxinemia
hypothyroid T3
hypothyroidism

80 - 85% T4 5’
T4 5 deiodinase
thyroxine
T3
prealbumin thyroxine
T3
severe
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sl r

1 1
.5.3\5'-(elraiodoL-thyronine (thyroxine.T4)

02 D/I (57 0 (Ol\l sl
|

rrrrr

3.3"-d'iodothyronine

6%
1 ( thyroid function test )
total ~ free form  thyroxine triiodothyronine
thyroid stimulating hormone ( TSH )

11 total form radioimmunoassays
(RIA )lenzyme immunoassays ( EIA)  immunochemiluminometric assays ( ICMA )
12 free form

121 direct  equilibrium analysis — column chromatography
(‘gold standard )
free form bound form equilibrium analysis ultrafiltration
radioimmunoassay ~ chromatography
122 Indirect 1221  two- step method

1 FT4 ( FT3 ) oextract antibody
specific solid phase (washing )

2 ThorT3 tracer remaining unoccupied antibody sites

FT4 (FT3) antibody - hound radioactivity

standard curve
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|+
A

*0 «fwm

Remove serum; wash

A | dbll«d J.geod

4 Remove labelled ligand; wash

5 Count Ab-bound activity

8 [ two - step method

1222 index method

FT4l, FT3l thyroid hinding protein
1 total serum T4 (T3 ) immunoassay
2 free fraction serum TBG
equilibrium analysis ~ ultrafiltration T3 or T4 uptake methods 2
3 uptake
FT4 + TBG TBG - FT4
K= [TBG - FT4] K = dissociation constant
[TBG | [FT4]
[FT4] a [TBG-FT4]
[TBG]
TBG-FT4 a T4
FT4 = T3uptake xT4 = FT4l

thyroid binding protein
nonthyroidal illness FT4l



D

-

Adsorbent Radioactive
t| | Hormone
Plasma
!
Empty g’g
| =2 |
Jccupied l \;‘_;\;.‘, Dyo {imn
Normal 6 D
9 index method

2 Index method

Condition T4 T3 resin uptake

hyperhyroid
hypothyroid
estrogen
replacement
pregnancy
systemic illness
surgical stress
androgens

19

FT4|



1223  analog (one - step)
tracer 1131 labeled T4 T3 analogs
T3 antibody Thyroid binding protein

tracer thyroid binding protein
albumin autoantibody

indirect
1 hyperthyroxinemia of acute medical illness
2 thyroid hinding protein

congenital thyroid hinding globulin excess  deficiency
3 FT4l FT4

20

anti T4 anti

prealbumin

7 F13

transthyretin
FT4  analog dysalbuminemic hyperthyroxinemia

oY Normal
- A Range

Hormone Concentralion

Mild  Moderate Severe Recovery

.Stage of lliness

10 nonthyroidal illness



A A A
Cwrtpirt, 1 \tnny

3
Condition Equilibrium FT4l Two - Step  Analog
Dialysis
euthyroid N N N N
hyperthyroid A A A |
hypothyroid T T T v
increased TBG N N N N
decreased TBG N N N N
non thyroidal illness N v N T
familial
dysalbuminemic N A N A
hyperthyroixinemia
thyroid hormone N I A N A
autoantibody

N=normal, ” = increased, " =decreased
TBG = thyroid hinding protein
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13 thyroid stimulating hormone
TSH  glycoprotein circadian rhythm
20% random variation
10 TSH
TSH
1. 1 generation radioimmunoassay ( RIA )
TSH TSH
dynamic test
2. 2rd generation immunoradiometric assay ( IRMA)
enzyme immunometric assay ( EIMA ), modified sandwich enzyme - linked
immunosorbent assay ( ELISA ) 01 UL
dynamic test
3. 3rdgeneration immunochemiluminometric assay ( ICMA )
TSH low TSH very low
TSH nonthyroidal illness
4. 4thgeneration electrochemiluminescent assay

TSH mu/l

A = primary hypothyroid B = secondary hypothyroid

C = primary hyperthyroid = lab error or TSH inappropriate secretion

n TSH FT14l



23

7 MMM I I
4TH GENERATION§\3RD GENERATION 2ND GENERATION 1ST GENERATION
o | \QASSAYS K Assays | e
N } # v
INTERASSAY
cv 30
20
10 \B\_ Fﬂl
\\HYPERTHVROID RANGE§ NORMAL RANGE
o L AN -
0. . . ] | 04 1 4 1
TSH mU/L
12 thyroid stimulating hormone 1

TSH <0.01
mU/L

Hyper = hyperthyroid ;GC = glucocorticoids

13 3idgeneration TSH nonthyroidal illness
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TSH
TSH 1
2. nonthyroidal illness
3
B. dopamine
steroid
octreotide
6. remission stage  Graves’ disease
TSH 1 recovery phase  nonthyroidal illness

2 dopamine antagonist
3 lithium



FT3

thyroid function test 2833

FT4 TSH

Primary hyperthyroid
secondary hyperthyroid/
inappropriate TSH secretion

T3 toxicosis
T4 toxicosis
subclinical hyperthyroidism

primary hypothyroid
secondary hypothyroid

subclinical hypothyroidism

T3 autoantibody
T4 autoantibody/
Dysalbuminemic
hyperthyroxinemia

Nonthyroidal illness
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Thyroid function test
1 Euthyroid hyperthyroxinemia
increased thyroid hinding globulin
peripheral resistance to thyroid hormone
hyperthyroxine of acute psychiatry
hyperthyroixine of medical illness
drug related hyperthyroxinemia
antithyroid autoantibody
hyperythyroxing in hyponatremia
hyperthyroxinemia in hyperemesis gravidarum
2 Nonthyroidal illness
3 Pregnancy
4 Medication effect
4.1 Increased hinding protein concentration ( increased T4/T3, normal FT4/FT3 and
TSH )
Estrogen
Clofibrate
Opiates
5-fluorouracil
4.2 Decreased in binding protein concentration ( decreased T4/T3, normal FT4/FT3 and
TSH)
Androgens
Glucocorticoids
Danazol
L asperaginase
Colestipol-niacin combination
4.3 Inhibit of hinding to transport proteins ( decreased T4/T3, normal FT4/FT3 and
decreased TSH)
Salicylates
Phenylbutazones
Diphenylhydantoin
Furosemide
Sulfonylurea
Heparin



Chloral hydrates
Fenclofenac
4.4 Inhibition of thyroid function
lodine
Lithium
Sulfonylurea
Interleukin-2
4.5 Inhibition of T4 to T3 conversion
Glucocortiocids
Ipodate, iopanoic acid
Propanolol (> 160 mg/ )
Amiodarone
Propylthiouracil

2 reverse T3
radioimmunoassay
hyperthyroid
systemic illness
amiodarone, propanolol
hypothyroidism

3 thyroglobulin
radioimmunoasssays
hyperthyroidism
thyroiditis
thyrotoxicosis factitia

4 Dynamic test

hormone

1 inappropriate TSH secretion

2 central hypothyroidism

thyroid stimulating



41 Thyroid releasing hormone ( TRH) stimulation test

TRH
TSH  1st generation
TSH 2-14 TRH
200 - 500
TSH
4.2 Triiodothyronine suppression test ( T3 suppression test )
RAIL) T3 75-100 8-10
RAIU TSI-m'
RAIL) 50%
TSH RAIU 2
primary hyperthyroid Graves’ diseased
Inappropriate TSH secretion
5 dynamic test
Test TSH producing tumor Pituitary resistance
thyroid hormone
1 TRH stimulation test TSH TSH
2 T3 suppression test TSH TSH

5
5.1 Thyroid autoantibody
positive  autoimmune thyroid disease ~ Graves’ disease, Subacute painless
thyroiditis ~ Hashimoto’s thyroiditis
5.2 TRH receptor antibody ( TRAD )
bioassay
stimulated TRAD Graves’ disease with ophthalmopathy
blocking TRAb Hashimoto’s thyroiditis
Transient neonatal cretinism



5.3 Thyroid stimulating immunogloblin ( TSI )
Graves’ disease
5.4 subunit ~ thyroid stimulating hormone( TSH )
TSH producing tumor  pituitary resistance to thyroid hormone
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