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Fig. 1. Typical time series showing baroreflex-mediated changes in sympathetic nerve activity (SNA), systemic arterial
pressure (SAP), heart rate (HR), and urine volume (UV) in SHR. CSP, carotid sinus pressure; RDN, renal denervation. In
the SNA plot, the gray and black lines indicate 10-Hz resampled and 2-s moving averaged signals, respectively. In the AP plot,
the gray and black lines indicate 100-Hz resampled and 2-s moving averaged signals, respectively.
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Fig. 2. Open-loop static characteristics of the carotid sinus baroreflex in SHR and WKY

A. Total reflex arc representing the relationship between carotid sinus pressure (CSP) and systemic arterial pressure (SAP). B.
Baroreflex-mediated heart rate (HR) control. C. Neural arc representing the relationship between CSP and sympathetic nerve
activity (SNA). D. Peripheral arc representing the relationship between SNA and SAP. Data points are means + SE (n =9 for
SHR and n = 10 for WKY).
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Fig. 3. Baroreflex equilibrium diagram analysis in SHR
and WKY

When the carotid sinus pressure (CSP) and arterial pressure
(AP) are plotted against sympathetic nerve activity (SNA),
the intersection between the fitted neural and peripheral arcs
provides the operating point (OP) of the carotid sinus
baroreflex. The operating-point pressure was higher in SHR
(A) than in WKY (B). The fitted lines of the neural and
peripheral arcs were obtained from the mean data points of
the neural and peripheral arcs.
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Fig. 4. Comparisons of urine flow between the intact and denervated sides.

A. Mean regression lines indicating the relation of urine flow (UF) versus systemic arterial pressure (SAP) in SHR and WKY.
The gray and black lines represent the lines derived from the intact kidney and the kidney with renal denervation (RDN),
respectively. The vertical dotted line indicates the operating-point pressure (OP) determined from the baroreflex equilibrium
diagram in SHR. The gray and black horizontal arrows represent the UFs at the OP in the intact and RDN sides, respectively.
B. Minimum UF in SHR. C. Maximum UF in SHR. D. UF at the OP in SHR. In panels B-D, data were compared by using

Wilcoxon signed-rank tests (n =9 SHRs).
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Fig. 5. Comparisons of renal function between the intact and denervated sides.
A. Urine creatinine concentration in the intact and the renal denervation (RDN) side. B. Urine sodium concentration. C.
Creatinine clearance (Ccy). D. Fractional excretion of sodium (FEn,). Data were compared by using Wilcoxon signed-rank tests

(n=8 SHRs).
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Summary

Catheter renal denervation (RDN) is explored as a new device therapy for drug-resistant hypertension, but its
antihypertensive effect shows large inter-individual differences. To select proper candidates, we need to clarify the
mechanisms underlying the antihypertensive effect of RDN. Increased renal sympathetic nerve activity (SNA) is
considered to reduce urine output. The reduction of urine output by increased renal SNA may be beneficial to
maintain circulation against blood pressure drops resulting from massive bleeding etc. However, when SNA
increases primarily, such as during psychological stress, the antidiuretic effect from the increased SNA and the
pressure diuresis effect from the increased arterial pressure can act antagonistically. The purpose of this study was
to elucidate the effect of RDN on the pressure-urine output relationship in a unilateral RDN model of spontaneously
hypertensive rats (SHR) using a baroreflex open-loop analysis. The SNA and systemic arterial pressure were
changed in the same direction via baroreceptor pressure inputs between 60 and 220 mmHg, and urine output was
compared between the intact and denervated sides. The results indicated that the arterial pressure and urine output
were positively correlated on the intact side. Hence, the pressure diuresis is more potent than the antidiuretic effect
via the renal sympathetic nerve. On the other hand, the slope of the pressure-urine output relationship in SHR was
less than 1/3 of that in normotensive Wistar-Kyoto rats. The RDN did not significantly increase the slope of the
pressure-urine output relationship, suggesting that the ongoing renal SNA was unlikely the culprit for the impaired
urine output function in SHR. Further research is warranted regarding the involvement of the renal sympathetic

nerve in the arterial pressure elevation during high salt loading in SHR.



