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A Case of Resistance Syndrome to Thyroid Hormone Associated with Mutation
(G345D) in the Thyroid Hormone Receptor Beta Gene
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ABSTRACT

Resistance syndrome to thyroid hormone (RTH) is a rare autosomal dominant disease that is characterized

by decreased tissue responsiveness to thyroid hormone, and it is mainly due to mutations of the thyroid

hormone receptor f (THRB) gene. We report here on a 36-years old male who had mild thyroid goiter and

general weakness. The thyroid function test showed elevated levels of total T3 and free T4. The levels of TSH

and the free a subunit were in normal ranges. Mutation analysis of the THRB gene revealed the missense

mutation G345D. We report here on the clinical features and THRB gene mutation analysis of a case of RTH.

(J Kor Endocrine Soc 22:277~281, 2007)
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Table 1. Summary of 3 cases with resistance syndrome to thyroid hormone in Korea

Other family with

Author Age/Sex Clinical features Treatment Mutation thyroid hormone Reference
resistance
5 18/F palpitation, goiter PTU+S-blocker P453A in exon 10 mother 9
1 kness, . . .
5 26/F genera \Zea ess cytomel — synthyroid C31Y in exon 4 father, sister 9
goiter
3= 21/M fatigue B-blocker M313T in exon 9 10

Fig. 1. Thyroid scintigraphy with pertechnetate shows cold nodules in both lobes

of thyroid and diffuse enlarged both lobes with homogenously increased trapping.
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Fig. 2. Sellar MRI shows normal size and normal signal intensity
of pituitary gland, intact optic chiasm and cavernous sinus.
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TR AL ko] iz Fof widS: genomic DNAE
o]8slo] THRB gene®] exon 4°ll4] exon 108 PCR-direct
sequencing®l] &3l F3AzNEST A DNA 7144 &
25 AJeigt 73}, THRB gene®] exon 9H19] 345 I=
ollA] glycine (GGT)®] aspartic acid (GAT)Z X3kl G345D

Table 2. Primer sequences used for amplification of the THRB gene

Exon Primer name Primer sequence

PCR product size (bp)

4 THRB-e4-f

AGTGGCATGT GAATACTGTC AGCC

THRB-e4-r AACATGGGAC ACCATACATT GGAAGA 261
5 THRB-e5-f ACTGTTGTTA CCTCTTCCTG GCAAG 101

THRB-e5-r CCTGGATGAT CACAGACCAT GGATG
6 THRB-e6-f GGAGCTAGAG GCCTAGAAAC AGGT

THRB-e6-r CTTTCAGGGC AAGCCTGGAT GT 148
7 THRB-e7-f CCAGTAAGCC ATCTGTGCAT CAGT

THRB-€7-r GTTACTCAGC CTCTCAGAGC TACGG 206
8 THRB-e8-f CTGTAAACAT TGTCACTGAG GGCCT

THRB-e8-r GATCTTGATG GGCCTTACAC GGAC 147
9 THRB-e9-f TGTCGAAAGT CTGCAGCCAA GTAG

THRB-¢9-r AGTCCACTGG CAAACCTGCA AT 29
10 THRB-¢10-f CTGCATCCAT GCTCATGGCT AAGA

THRB-¢10-r CATCCATGTC TATGCCAAGG ACTACT 520

Normal

GGGGGTC

S
A\
Al
’\[\‘ ’ul

Normal allele

GGG GGT CTT
Gly Gly Leu

Patient

G GGGe/2aTC

Mutant allele

GGG GAT CTT
Gly Asp Leu

Fig. 3. Sequencing analysis of the thyroid hormone receptor beta gene in a Korean patient

with syndrome of resistance to thyroid hormone; sequencing analysis confirmed a

heterozygous missense mutation in exon 9 and the amino acid alteration was substitution
of a glycine (GGT) for a aspartic acid (GAT) at codon 345.
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Table 3. Progression of thyroid function test

Al A

X & A 3REAA X&' AR S/ E A

2l g ABAR A AR
T3 225 210
TSH 4.47 4.75
T4 3.39 3.40

237 220 160
8.26 2.58 5.70
3.65 4.33 2.57
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