
 

Rare kidney disease shows how salt,
potassium levels are moderated

January 23 2012

High blood pressure (hypertension) is a principal risk factor for heart
disease and affects 1 billion people. At least half of them are estimated
to be salt-sensitive; their blood pressure rises with sodium intake. New
research released today shows important aspects of how sodium and
potassium are regulated in the kidney.

The work, posted online by Nature, also offers insight on how one form
of familial high blood pressure disease is inherited. Nephrology
researchers in the School of Medicine at The University of Texas Health
Science Center San Antonio are co-authors.

Disease includes high potassium levels, low pH

The study explores the mechanisms of a rare, inherited kidney disease
called pseudohypoaldosteronism type II (PHAII). This disease is marked
by hypertension, higher-than-normal levels of potassium, and low pH,
acidic body fluids.

In the 1980s, researchers in the School of Medicine at the Health
Science Center published a paper on the disease's features in a San
Antonio patient affected by the childhood form of PHAII. This paper
was one of the first papers describing this disease in childhood.

Genetic clues from family
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In the new study, School of Medicine nephrology researchers recruited
back the patient and her family members and provided DNA samples of
the family. Lead authors on the paper are from the Yale University
School of Medicine.

The team, including Hania Ziad Al-Shahrouri, M.D., and Farook
Thameem, Ph.D., from the Health Science Center, identified novel
mutations in two genes, KLHL3 and CUL3, that appear to be linked to
increased activity of a sodium transporter, decreased activity of a
potassium transporter, and initiation of disease.

The nephron is the basic structural and functional unit of the kidney. The
nephron filters the blood, reabsorbing what is needed (including salts)
and excreting the rest in the urine. Genes activate KLHL3, CUL3 and
the sodium transporter molecule in a portion of the nephron called the
renal distal convoluted tubule.

Key role in maintaining equilibrium

"These findings establish a fundamental role for the KLHL3/CUL3 axis
in blood pressure, potassium and pH homeostasis, and help us
understand how this form of familial high blood pressure disease is
inherited," said Dr. Al-Shahrouri, principal investigator of the study at
the Health Science Center.

Until recently Dr. Al-Shahrouri was an assistant professor of medicine
and a physician with UT Medicine San Antonio, the clinical practice of
the School of Medicine at the Health Science Center. Dr. Al-Shahrouri,
mentored by Robert Kunau, M.D., professor of medicine, recruited the
family affected by PHAII and initiated collaboration with Yale for
further studies.
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Genetic variation

Farook Thameem, Ph.D., assistant professor of medicine at the Health
Science Center, screened these patients for mutations of genes called
WNK1 and WNK4. Mutations in these genes have previously been
associated with PHAII. Dr. Thameem found none of those deleterious
mutations, demonstrating genetic variation beyond WNK1 and WNK4 in
this family.
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