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Familial hypokalemic periodic paralysis (HOKPP) is an autosomal dominant disorder characterized by
reversible flaccid paralysis and intermittent hypokalemia. Although it has been reported that de-
creased activity in the Karp channels of the skeletal muscle cell membrane plays a role in the patho-
genesis of HOKPP, a clear mechanism has not yet been established. This study aimed to investigate
the molecular biological mechanism underlying the decreased activity of Karp channels in the skeletal
muscles of familial HOKPP patients by studying the levels of the Karp channel subunit Kir6.2. We
found that when cells obtained from healthy individuals (normal cells) and HOKPP patients (patient
cells) were treated with 4 mM potassium buffer, there was no quantitative change in the KCNJ11
mRNA levels and no difference in the Kir6.2 protein expression in the cytosol and cell membrane.
On the other hand, when 1 mM potassium buffer was used, normal cells showed decreased ex-
pression of KCNJ11 mRNA as well as decreased expression of Kir6.2 protein in the cell membrane.
However, patient cells treated with the same buffer showed no quantitative change in the levels of
KCNJ11 mRNA or in the levels of Kir6.2 protein in the cytosol and cell membrane. Thus, in HOKPP
patients, the Kir6.2 protein cannot be transported from the cell membrane to the cytosol, leading to
closure of the Karp channels, induction of depolarization, and subsequently, to the paralytic symptoms
observed in the patient. Our findings thus provide new insights into the pathogenesis of HOKPP.
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Fig. 1. Expression levels of KCNJ11 mRNA in the skeletal mus-
cle cells obtained from healthy individuals (normal cells)
and familial hypokalemic periodic paralysis patients
(patient cells) after exposure to 4 mM and 1 mM potas-
sium buffer, as determined using quantitative RT-PCR.
When 4 mM buffer was used, the mRNA levels of
KCNJ11 did not change in both normal (A) and patient
(B) cells. When 1 mM buffer was used, the mRNA levels
of KCNJ11 decreased significantly (p<0.05) in normal (C)
cells but remained unchanged in patient (D) cells.
Untreated: before exposure to the potassium buffer.
Treated: 30 min after exposure to the potassium buffer.
In the fold change, the untreated samples are marked

as value 1.
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Fig. 2. Western blot analysis of Kir6.2 protein after the exposure
of skeletal muscle cells obtained from healthy individuals
{normal cells) and patients (patient cells) to 4 mM potas-
sium buffer. The levels of Kir6.2 protein in the cytosolic
(A) and membrane (B) fractions did not change in both
normal (C) and patient (D) cells. p-actin was used as a
loading control. Untreated: before exposure to the potas-
sium buffer. Treated: 30 min after exposure to the potas-
sium buffer. In the fold change, the untreated samples
are marked as value 1.
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Fig. 3. Western blot analysis of Kir6.2 protein after exposure
of skeletal muscle cells obtained from healthy in-
dividuals (normal cells) and patients (patient cells) to
1 mM potassium buffer. In the normal cells, the levels
of Kir6.2 protein did not change in the cytosolic fraction
(A) but decreased in the membrane fraction (B); how-
ever, in the patient cells, the levels of Kir6.2 protein re-
mained unchanged in the cytosolic (C) and membrane
(D) fractions. P-actin was used as a loading control.
Untreated: before exposure to the potassium buffer.
Treated: 30 min after exposure to the potassium buffer.
In the fold change, the untreated samples are marked
as value 1.
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