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AAbbstract  
We experienced two childhood siblings with Gitelman syndrome (GS; MIM #263800), which is 

known as an inherited tubulopathy caused by biallelic mutations of the SLC12A3 gene in the 
autosomal recessive manner . The SLC12A3 gene encodes the thiazide-sensitive Na-Cl cotransporter (NCCT)  
protein. Usually, GS is characterized by salt wasting syndrome associating familial hypokalemia-
hypomagnesemia from a biochemical perspective. The proband was a 9-year-old girl, who acutely 
developed general fatigue, headache, nausea and tetany. Blood examination revealed hypokalemia 
(serum potassium, 3.1 mmol/L), metabolic alkalosis and hyperaldosteronemia with hyperreninemia. 
However, hypomagnesemia was not seen although urinary excretion rate of magnesium (FEMg) 
was high (4.6%; normal range, 1.4-2.0%) . Urinary excretion rate of sodium and potassium were 
1.2 % (normal range, less than 1.0%) and 7.3% (normal range, 4-16%), respectively whereas 
hypocalcinuria was not found. Oral potassium replacement therapy was effective for the relieve of 
fatigue, tetany and headache. The brother (a 4-year-old boy) of the proband had suffered from 
refractory fatigue, cyclic vomiting and migraine. Serum and urinary biochemistry test confirmed 
renal salt wasting and hypokalemia with hyperreninemic hyperaldosteronemia. Hypocalciuria was 
seen although serum magnesium was normal instead of a high FEMg (2.6%). Genetic analysis by 
panel-based next-generation sequencing detected a pathogenic variant of the SLC12A3 gene (c. 
2573T>A , p.Leu858His) on the siblings. Consequently, the diagnosis of GS was confirmed on the 
siblings. Hypomagnesemia does not always feature in patients with GS. Indeed, genetic analysis 
can resolve diagnostic difficulty on pediatric patients with atypical GS. 
 
Key words: Gitelman syndrome, hypokalemia, hypomagnesemia, fractional excretion of magnesium ,  
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FFigure 1: Pedigree chart of the family. The arrow indicates the proband (P). The asterisks (*)  
show the subjects performed with genetic analysis. 

58

低マグネシウム血症のないGitelman 症候群の小児同胞例



北部医療センター誌　Vol.  7-2021

59



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mg FEMg  2.6%
 

K
K 32mEq/

 
 

( 1 (P), II-
1 ( 2: II-2)

K
-

GS
Bartter 3

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Panel-based next-
generation sequencing)

4)

II-1 (II-2) I-2 SLC12A3
c. 2573T A  (p. Leu858His) 

5)

(Figure 2)

Gitelman (GS)  
 

 
 

GS

FFigure 2: SLC12A3 mutation on the family members. The partial sequencing chromatographs by Sanger 
sequencing show a previously reported mutation, c. 2573T>A  [p. Leu858His], in the SLC12A3 
gene. Red arrow indicates the corresponding position of the nucleotide mutation in the exon 22 
of the gene. 
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