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BACKGROUND AND AIMS: Uromodulin (UMOD) is the most abundantly secreted
protein found within the urine, primarily produced by medullary thick ascending limb
(mTAL) epithelial cells of the kidneys. There is accruing genetic evidence implicating
UMOD in blood pressure regulation and consequently hypertension. The molecular
signaling induced by calcium in the kidney and its influence on blood pressure are not
well understood. The aim of this study was to investigate the potential role of
extracellular calcium and the calcium-sensing receptor (CaSR) in mTAL on UMOD
production and secretion in TAL cells with the hope of defining novel clinical targets
for the treatment of hypertension.
METHOD: Kidneys were harvested from normotensive Wistar-Kyoto (WKY) and
stroke-prone spontaneously hypertensive (SHRSP) female rats. To determine the effect
of extracellular calcium on UMOD secretion, mTAL tubules were incubated in media
with and without 1mM calcium, nifedipine (10mM), NPS2143 (1 or 5 mM) and
spermine (2mM). Extracellular and intracellular UMOD protein levels were detected
by Western blot. Gene expression of Umod was determined by qRT-PCR.
RESULTS: Calcium increased mTAL tubule UMOD secretion in WKY and SHRSP.
Nifedipine slightly decreased UMOD secretion in WKY without calcium. In both
strains, NPS2143 increased calcium-induced UMOD secretion, with an enhanced
effect in SHRSP. Stimulation of CaSR with spermine decreased UMOD secretion in
WKY. Analysis of intracellular UMOD levels in these conditions demonstrated
increased accumulation when extracellular secretion was low, and vice versa.
Incubation of primary mTAL cells with calcium confirmed increased localisation of
UMOD at the membrane compared to the cytosol, without any major differences in
cell morphology. The Umod mRNA level changes were not statistically significant
among conditions.
CONCLUSION: Trafficking of UMOD in the mTAL is influenced by the type of CaSR
ligand and the biased nature of G-protein coupled CaSR signalling. Unravelling the
signalling events post-calcium will be necessary for identification of key regulators of
UMOD secretion and provide new sites for therapeutic intervention in hypertension.
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BACKGROUND AND AIMS: The renin-angiotensin-aldosterone system (RAAS) is
involved in the regulation of the blood pressure, water- and electrolyte balance.
Pathophysiologically, this system is essential for the development and pathogenesis of
both cardiovascular and renal diseases. Recently, the angiotensin peptide
�angioprotectin�was identified as an antagonist of the contractile effect of angiotensin II.
The amino acid sequence of angioprotectin (pro-glu-val-tyr-ile-his-pro-phe) compared
to the amino acid sequence of angiotensin II (asp-arg-val-tyr-ile-his-pro-phe) differs in
the n-terminal amino acids asp1 and arg2, which are transformed to pro1 and glu2 by
endothelial cells (Jankowski et al., 2011). The aim of the study is the identification of
the underlying mechanism of the transformation of angiotensin II to angioprotectin.
METHOD: To clarify the transformation of angioprotectin diverse angiotensin
peptides were incubated with enzymes like glutamic oxaloacetic transaminase (GOT),
cofactors like pyridoxal-5’-phosphate (PLP) and other substances like vitamin B6-
derivates. Aliquots were collected time-dependently and analyzed by matrix-assisted
laser desorption/ionization time of flight mass spectrometry (MALDI-TOF). To

investigate the impact of angioprotectin on the organism, rats were treated with
angiotensin II in the absence and presence of PLP. The blood pressure was used as
read-out of the effect of the treatment.
RESULTS: The incubation of angiotensin II with pyridoxal-5’-phosphate in vitro
caused in increased amount of angioprotectin. Since the first two amino acids aspartic
acid and arginine of further peptides like angiotensin I, angiotensin (1-6) and
cortistatin-17 were also metabolized to proline and glutamic acid, the underlying
mechanism is not specific for angiotensin II, but for aspartic acid and arginine. In
accordance with this, the blood pressure of spontaneously hypertensive rats (SHR)
treated with PLP decreases after three days. The blood pressure of Wistar Kyoto rats
(WKY) treated with angiotensin II increases, whereas the blood pressure of WKY rats
treated with angiotensin II and PLP decreases to normal level.
CONCLUSION: Angiotensin II is obviously metabolized by pyridoxal-5’-phosphate
(PLP) to angioprotectin. PLP decreases the blood pressure in spontaneously
hypertensive rats and in Wistar Kyoto rats. The first two amino acids aspartic acid and
arginine are also metabolized to proline and glutamic acid in other peptides.
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BACKGROUND AND AIMS: Uromodulin (UMOD) is the most abundant renal
protein secreted into urine by the thick ascending epithelial (TAL) cells of the loop of
Henle. Genetic studies have demonstrated an association between UMOD risk variants
and hypertension. Studies on UMOD overexpressing transgenic mice have shown that
UMOD increases the tubular salt reabsorption via enhanced NKCC2 activity. We
aimed to dissect the effect of salt-loading and blood pressure on the excretion of
UMOD.
METHOD: Wistar-Kyoto (WKY) and stroke-prone spontaneously hypertensive
(SHRSP) rats (n=8/sex/strain) were maintained on 1% NaCl for three weeks. Salt-
loaded SHRSP were treated with nifedipine. Tubule isolation and ex vivo incubation
with nifedipine were used to assess its direct effect on TAL.
RESULTS: Urinary UMOD excretion was significantly reduced after salt loading in
both strains (figure). In salt-loaded SHRSP, nifedipine treatment reduced blood
pressure and urinary UMOD excretion. The reductions in urinary UMOD excretion
were dissociated from unchanged kidney UMOD protein and mRNA levels, however,
were associated with UMOD endoplasmic reticulum accumulation, thus suggesting
secretion as a key regulatory step. Ex vivo experiments with TAL tubules showed that
nifedipine did not have a direct effect on UMOD secretion.
CONCLUSION: Our data suggest a direct effect of salt on UMOD secretion
independent of blood pressure and a potential role of endoplasmic reticulum stress on
the control of UMOD secretion. The role of UMOD as a cardiovascular risk marker
deserves mechanistic reappraisal and further investigations based on our findings.
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