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Hyperthyroidism Caused by a Mutation in the
Thyrotropin Receptor Gene in Two Brothers
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Thyrotropin receptor(TSHR) mutations must be considered when congenital hyperthyroidism has per-
sisted, but there has been no evidence for autoimmunity. TSHR mutations leading to constitutive
activation of the thyroid gland were identified as the molecular cause of autosomal dominant nonau-
toimmune hyperthyroidism and sporadic congenital hyperthyroidism. We report two cases of hyper-
thyroidism caused by germline TSHR mutation who presented with exessive sweating and no
evidence of autoimmune thyroid disease. They were brothers and their mother had undergone thy-
roidectomy because of hyperthyroidism. Direct sequencing of the polymerase chain reaction—amplified
exon 10 of the TSHR genomic DNA revealed a transition of GCT to GTT, resulting in an exchange
of alanine 627 to valine in the patients and their mother. This might be a novel mutation or pol-
ymorphism, but we did not perform any functional gene study. But considering the clinical profiles,
we can conclude that hyperthyroidism of these two brothers might come from the point mutation
described above. (Korean ] Pediatr 2005;48:337-341)
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Fig. 1. Pedigree of the investigated family. The circles char-
acterize females and squares males. The closed symbols refer
to subjects with hyperthyroidism.
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HAF A2 : Free T4 3.86 ng/dL(H’A 0.70-1.80 ng/dL),
T3 351 ng/dL(%74=] 87-184 ng/dL), TSH <0.05 ulU/mL(%
42 0.4-4.1 ulU/mL), el 2F2Ed A <25 U/mL(F3
Z 0-100 U/mL), vtz A <0.3 U/mL(87A 0-100
U/mL), #’3HAA5528 2894 W92 2 EA(TSH-binding
inhibitory immunoglobulin, TBII) 0.3%(342 0-15%)%th.
gt Al TSHRE H-Z3Hencoding)dt 94+ exon 1091 o
3 DNA 971 =4 248 Adsigla, g dyfdatel =
(codon) 627¢] alanine(GCT)®] valine(GTT)S.2 =<dWolE
dozl AL HAsAKFig. 2).

X2 2 A1} : MethimazoleZ A& AlZslda, AT 8d 1
Mg W 1701€7 methimazole 58 T8t oLt thA] Ads)

o o] & AAA B4 FoltKTable 1). &A= A4do] Qe
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CAAG AGGATGGCTGTG CAAGAGGATGGNTGTG
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Fig. 2. Genomic analysis of the TSHR gene in the patients and other
family members. A cytosine-to-thymidine conversion in exon 10 leads to
an exchange of valine for normally present alanine in codon position 627.
The left panel is the normal sequence(patients’ aunt), and the right panel
is the mutant sequence(patients and their mother).

Table 1. Hormonal Data of the Patient 1

Age of the patient(yr) T3(ng/dL)  FT4(ng/dL) TSH(mMU/L) TSHR antibodies(%) Treatment

4 351 3.86 <0.05 <0.3 MMZ 3.75 mg bid

43/12 112 0.49 <0.05 6.6 MMZ 2.5 mg bid, T4 0.05 mg qd
48/12 201 403 <0.05 MMZ 5 mg bid

411/12 45 0.22 0.07 0 MMZ 5 mg bid, T4 0.075 mg qd
52/12 379 471 <0.05 MMZ 5 mg bid

55/12 57 0.25 1.81 MMZ 5 mg bid, T4 0.075 mg qd
511/12 144 1.35 0.1 13.5 MMZ 5 mg bid

66/12 93 0.9 1.41 24 MMZ 5 mg bid

81/12 254 1.05 0.07 3.7 Discontinue medication

82/12 474 419 <0.05 4.3 MMZ 5 mg bid

87/12 100 0.25 11.2 0 MMZ 5 mg bid, T4 0.1 mg qd
9 158 1.24 0.35 12.3 MMZ 5 mg qd

106/12 170 1.59 <0.05 34 MMZ 5 mg qd

11 199 24 <0.05 MMZ 5 mg qd

MMZ : methimazole, T4 : sodium L-thyroxine, bid : twice daily, qd: once daily
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Table 2. Hormonal Data of the Patient 2

Korean ] Pediatr : Al 48 ¥ #| 3 & 20054

Age of the patient(yr) T3(ng/dL) FT4(ng/dL) TSH(mU/L) TSHR antibodies(%) Treatment

36/12 243 1.90 <0.05

4 218 3.13 <0.05 MMZ 5 mg bid

43/12 137 0.58 <0.05 10 MMZ (5-2.5) mg bid, T4 0.075 mg qd
46/12 120 0.91 <0.05 25 MMZ 5 mg qd

51/12 167 1.11 0.22 0 MMZ 5 mg qd

6 174 14 <0.05 MMZ 5 mg qd

66/12 176 1.61 <0.05 2.3 MMZ 5 mg qd

MMZ : methimazole, T4 : sodium L-thyroxine, bid : twice daily, qd: once daily
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