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I\ 1 THQ
/3\ Js\
HOJ§5; o >L CH,—CH—COOH
| |
Thyroxine (Ty4)
3,5,3',5"-Tetraiodothyronine

Deiodinase 1 or 2 Deiodinase 3>2
(s-_Deiodinawiodmanon)
[ [ " [ | N
HO 2/_\> o <;/ )—CH,;—CH—COOH HO </ Y0~ )—CH;—CH—COOH
[ { .

Triiodothyronine (T3) Reverse T3 (rT3)
3,5,3"-Triiodothyronine 3,3',5"-Triiodothyronine

FIGURE 382-1 Structures of thyroid hormones. Thyroxine (T, contains four iodine atoms.
Deiodination leads to production of the potent hormone triioaothyronine (T,) or the inactive
hormone reverse T,
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Pituitary

\ Follicular
Tg-MIT cell
o Tg + I’

04;,9 lodination

Thyroid

Thyroid follicle

T4—>T3

Peripheral
actions

FIGURE 382-2 Regulation of thyroid hormone synthesis. Left. Thyroid hormones
T, and T, feed back to inhibit hypothalamic production of thyrotropin-releasing
hormone (TRH) and pituitary production of thyroid-stimulating hormone (TSH).
TSH stimulates thyroid gland production of T, and T,. Right. Thyroid follicles are
formed by thyroid epithelial cells surrounding proteinaceous colloid, which contains
thyroglobulin. Follicular cells, which are polarized, synthesize thyroglobulin and
carry out thyroid hormone biosynthesis (see text for details). DIT, diiodotyrosine;
MIT, monoiodotyrosine; NIS, sodium iodide symporter; Tg, thyroglobulin; TPO,
thyroid peroxidase; TSH-R, thyroid-stimulating hormone receptor.
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lodine intake in the general population assessed by median urinary iodine concentration (mUIC) in school-age children (SAC)®
Studies conducted in 2005-2020

lodine intake
Insufficient o Excess
mUiC muIC muIC
<100 pglL 100-299 gL 2300 pgll

— - B
—
e 2 )

FIGURE 382-3 Worldwide iodine nutrition. ulaton monitoring of iodine status urinary idine concentration [UIC), schook-age children (SAC) ssrve as

hrﬂ\'qmnl pnpdmablukn prvhrn:ﬁ bmwﬂnn su{mcnmndmm Th- UICdmh been selected for ﬁcmmmﬂnblhmngm
2nd 202in i) SAQ i) SAC and adolescants, (i) adolescents, (v) women
of reproductive age, (vl other adults (excludng pregnant or hctanrq mmnl. and (w) other lllglbh pufndmm In the absence of recent national subnational data
were used in the same ordar of prorty. Subnational UIC surveys re commonly camed out to prowde 2 rapid assessment of population iodine status, but due o a lack of

T e M o
children (SAC). IGN: Ortaws, Canads. 2021.)
HORMONE PROPERTY T, 15
Serum concentrations
Total hormone 8 pg/dL 0.14 pg/dL
Fraction of total hormone in the 0.02% 0.3%
unbound form
Unbound (free) hormone 21 x102M 6 x 102M
Serum half-life 7d 2d
Fraction directly from the thyroid 100% 20%
Production rate, including peripheral 90 pg/d 32 pg/d
conversion
Intracellular hormone fraction ~20% ~10%
Relative metabolic potency 0.3 1
Receptor binding 10°M 10"m
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TABLE 382-2 Conditions Associated with Euthyroid Hyperthyroxinemia

DISORDER CAUSE TRANSMISSION | CHARACTERISTICS
Familial dysalbuminemic Albumin mutations, AD Increased T,
hyperthyroxinemia (FDH) | usually R218H Normal unbound T,
Rarely increased T,
TBG
Familial excess Increased TBG production | XL Increased total T, T,
Normal unbound T,, T,
Acquired excess Medications (estrogen), | Acquired Increased total T, T,
pregnancy, cirthosis, Normal unbound T, T,
hepatitis o
Transthyretin®
Excess Islet tumors Acquired Usually normal T,, T,
Mutations Increased affinity for T, | AD Increased total T, T,
orT, Normal unbound T, T,
Medications: propranolol, | Decreased T, =T, Acquired Increased T,
|poq ate, iopanoic acid, conversion Decreased T,
amigdarong Normal or increased TSH
Resistance to thyroid Thyroid hormone receptor | AD Increased unbound T,, T,
hormone (RTH) p mutations Normal or increased TSH
Some patients clinically thyrotoxic

Also known as thyroxine-binding prealbumin (TBPA).
Abbreviations: AD, | domi TBG, thyroxine-binding globulin; TSH, thyroid-stimulating hormone; XL, X-linked.

@ i Nucleus

Cytoplasm

Gene expression

FIGURE 382-4 Mechanism of thyroid hormone receptor action. The thyroid
hormone receptor (TR) and retinoid X receptor (RXR) form heterodimers that bind
specifically to thyroid hormone response elements (TRE) in the promoter regions
of target genes. In the absence of hormone, TR binds co-repressor (CoR) proteins
that silence gene expression. The numbers refer to a series of ordered reactions
that occur in response to thyroid hormone: (1) T, or T, enters the nucleus; (2) T,
binding dissociates CoR from TR; (3) co-activators (CoA) are recruited to the T,-
bound receptor; and (4) gene expression is altered.
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