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Response to Wang et al.: mechanisms for catheter-
based renal denervation to lower blood pressure:
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INTRODUCTION

It is evident that catheter-based renal dener-
vation (RDN) lowers blood pressure (BP), as
has been confirmed by a recent crossover
study;1 however, the precise mechanisms
regarding how RDN lowers BP remain
un-established. I personally speculate the
importance of volume-independent mecha-
nisms to lower BP,2 although intense dis-
cussions, such as by Wang et al.3 are widely
welcomed because the precise mechanisms
are currently unknown.
There are three basic mechanisms for renal

sympathetic activity to elevate BP:4 (1) stimu-
lation of renin secretion, (2) enhancement of
tubular sodium reabsorption and (3) the
increase in renal vascular resistance. All three
of these mechanisms elevate BP, while the
inhibition of these three mechanisms lowers
BP. In fact, it has been shown that RDN
reduces both renin secretion and renal
vascular resistance,5 while no evidence has
supported these results due to enhanced
natriuresis. In animal models, on the other
hand, the pressure-natriuresis curve was
shifted leftward without a change in the
slope,6 indicating that salt sensitivity was not
altered with RDN. Because the slope of the
pressure-natriuresis curve is determined by
glomerulo-tubular balance of sodium,7 the
slope should be increased if natriuresis is
enhanced. In fact, we have shown that
diuretics, which enhance natriuresis, steepen
the slope of the pressure-natriuresis curve and
diminish the sodium sensitivity.8,9 These
findings may suggest that the enhanced

natriuresis and the relief of salt and
volume retention do not have important
roles in lowering BP by RDN. Recently,
three individual case reports10–12 and a
multi-center joint study13 in hemodialysis
patients were presented. All study
participants, including some patients with no
residual renal function who were therefore
unable to excrete urine,12 showed that BP
could be successfully lowered without
reducing either dry weight or body fluid
volume. In addition, RDN does not cause
BP-lowering effects in salt-sensitive models,
such as in the DOCA-salt hypertension and
the 1K–1C Goldblatt hypertensive models,4

although RDN does lower BP in most
models of hypertension.
These findings all strongly indicate that the

control of salt and volume retention is not
the key mechanism for lowering BP in RDN.
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