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A sudden death case with myotonic dystrophy providing
the single gene mutation of the Na pump promoter gene
(SCN5A) regarded as the cause of fatal cardiac arrhythmia
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Background : In myotonic dystrophy the sudden death
has been caused by fatal cardiac arrhythmia, based
on the abnormality of the genes of the Na pump.
We experienced an unexplained sudden death case
with myotonic dystrophy and studied the abnor-
mality of Na pump gene (SCN5A).

Case report : The case was hospitalized with acute chole-
cystitis but she was found dead on bed on the next
morning. Her medical history included adult-type
myotonic dystrophy at 49 y/o, old myocardial in-
farct treated coronary stent insertion at 57 y/o, lo-
cal resection for the neuroendocrine tumor of the
duodenum at 60 y/o without recurrence. We were
not able to identify the cause of death after a dis-
section. Na pump gene (SCNSA) was studied with
formalin-fixed paraffin-embedded specimens by
polymerase chain reaction-single strand conforma-
tional polymorphism (PCR - SSCP) and single nu-
cleotide polymorphism (SNP) with restriction en-
zymes. She showed (C/C + T/C) type of SNP of
the Na ion pump promoter gene (SCN5A).

Conclusion : (C/C + T/C) type of SNP of the Na ion
pump promoter gene (SCN5A) was confirmed,
which probably brought on fetal arrhythmia in this
case.
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Introduction

Many unexplained sudden deaths have been ge-
netically studied (1—3). In myotonic dystrophy the sud-
den death has been caused by fatal cardiac arrhythmia,
based on the abnormality of the genes of the Na+ ion
pump (4—6). We experienced a unexplained sudden death
case with myotonic dystrophy. She showed (C/C + T/C)
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type of single nucleotide polymorphism (SNP) of the Na
ion pump promoter gene (SCN5SA), which probably
brought on fetal arthythmia (7—9).

Case report

The case (SN17-009) was hospitalized with acute
cholecystitis in 62-year-old, and percutaneous transhepatic
biliary drainage (PTGBD) was conducted. On the next
morning, she was found dead on bed. Her medical history
was as follows : adult-type myotonic dystrophy at 49 y/o,
myocardial infarct in anterior wall of left ventricle treated
with coronary stent insertion in anterior descending
branch at 57 y/o, local resection for the neuroendocrine
tumor of the duodenum at 60 y/o without recurrence. We
were not able to identify the cause of death in spite of
dissection.

Myotonic dystrophy is complicated with a cardiac
muscle lesion as well as a skeletal muscle lesion, and fatal
cardiac arrhythmia by the abnormality of the Na pump
gene is noted (5, 6). Na pump gene SCNSA was studied
with deoxyribonucleic acid (DNA) from the formalin-fixed
paraffin-embedded materials. SCN5A exon 7, 12—1, 12
—2, 18, 20, and promoters around T-1418 and T-1062
were examined by polymerase chain reaction-single strand
conformational polymorphism (PCR - SSCP) according to
the previous reports (1—3). Single nucleotide polymor-
phism (SNP) with the restriction endonuclease was exam-
ined for promoters around T-1418 and T-1062 (7—9).
The PCR amplification of promoters around T-1418 and
T-1062 with primers based on Homo sapiens sodium
channel voltage-gated type V (SCNSA) gene, promoter re-
gion and exons (AY313163) of DNA Data Bank of Japan

(DDBJ) : the primers (5’ —#691—710, 3’ —#850—
830; # : base sequence on AY313163) for T-1418 and

(5" —#1061—1080, 3’ —#1180—1161) for T-1062,
respectively (Fig. 1) (7—9). As for the PCR product of
promoter T-1418 and T-1062, they were 161 bp and 123
bp, respectively. They were, furthermore, digested with
restriction endonuclease Ear 1 and Haelll (Takara Co)

(Fig. 1). The contents of the enzyme digestion consisted
of sample Z2ul, H20 10.9ul, 10xBuffer 1.5ul, and en-
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zyme 0.6pl, were incubated at 37 degrees Celsius, 12
hours. The results showed that exon 7, 12—1, 12—2, 18,
and 20 were normal. About promoters T-1418 and T-
1062, only T-1062 band was found after a restriction en-
zyme digestion. As a result, the SNP type of promoters T-
1418 and T-1062 was (T or C) and C, respectively, prob-
able haploids (C/C+T/C) (Fig. 1—3) (7, 8).

Conclusion

The case with myotonic dystrophy showed unex-
plained sudden death. The possibility of fatal arrhythmic
frequently complicated in myotonic dystrophy was studied
with Na pump SCNDA genes. As a result, SNP (C/C +
T/C) type of promoter around T-1418 and T-1062 was
found (7, 8). It was reported that this SNP type was sig-
nificantly complicated with cardiac arrhythmia, and our
case of sudden death was affected with fatal cardiac ar-
rhythmia.
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promoter T-1418 T-1062
primer 5 #691-710 #1061-1080
3- #850-831 #1180-1161
PCR product 161bp 123bp
restriction Earl Hae II1
enzyme target bases ctetT/ca gg/Cc
normal type ctetT/ca ggTe
type of haploid | T/T ctetT/ea ggTe most frequently
(rest of band) ) +) found in normal
Japanese (75%)
C/IC ctetCea gg/Cce frequently
) ) found in normal
Japanese (25%)
T/IC ctetT/ca gg/Cce
(O] ©
C/IT ctetCea ggTe
(G )

haploid type: T + C/C pattern suggested conduction abnormality (7, 8)
Fig. 1. Genetic characteristics of promoter T-1418 and T-1062
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Fig. 2. Electrophoresis of PCR products before treatment by restriction enzyme.
PCR products of exon 7, promoter T-1062, T-1418. CTL : normal control.

T-1418  T-1062

Fig. 3. Posttreatment by enzyme.
PCR product persisted in promoter T-1418, suggested that base of #1418 was
diploid T or haploid T in sequence. PCR product was digested and lost in pro-
moter T-1062, suggested that base of # 1062 was only C.
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