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Fig. 1 Typical time series showing baroreflex-mediated
changes in sympathetic nerve activity (SNA), systemic
arterial pressure (SAP), and urine volume (UV) in SHR fed
a high salt diet.

CSP, carotid sinus pressure; RDN, renal denervation; INT, intact.
In the SNA plot, the gray and black lines indicate 10-Hz
resampled and 2-s moving averaged signals, respectively. In the
SAP plot, the gray and black lines indicate 100-Hz resampled and
2-s moving averaged signals, respectively. The cumulative UV
signals are shown as 1-s resampled data.
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Fig. 2 Open-loop static characteristics of the carotid sinus baroreflex in SHR fed a normal salt (NS) diet and a high salt (HS)

diet

A. Total reflex arc representing the relationship between carotid sinus pressure (CSP) and systemic arterial pressure (SAP).
B. Neural arc representing the relationship between CSP and sympathetic nerve activity (SNA).

C. Peripheral arc representing the relationship between SNA and SAP.

D. Baroreflex equilibrium diagram.

The horizontal arrows indicate the operating-point arterial pressures. The intersection of the curve and the line represents the operating
point of the baroreflex. In panels A—C, data points are means + SE (n =9 for NS and n =5 for HS).
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Fig. 3 Comparisons of urine flow between the intact and denervated sides.

A. Mean regression lines indicating the relation of normalized urine flow (UF) versus systemic arterial pressure (SAP) in SHR fed a normal
salt (NS) diet and a high salt (HS) diet. The dahed and solid lines represent the lines derived from the intact kidney and the kidney with
renal denervation (RDN), respectively. The black and gray lines indicate the data derived from SHR-HS and SHR-NS, respectively. B.
Minimum UF in SHR-HS. C. Maximum UF in SHR-HS. D. UF at the operating-point (OP) pressure in SHR-HS. In panels B-D, data were

compared by using paired t-test (SHR-HSs, n =5).
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Fig. 4 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 (CCr). D. Fractional excretion of sodium (FENa). Data were compared by using paired t-test (SHR-HSs, n =5).



A Intact B RDN
80 80
Ty 60 F 60 -
el
Tﬂ
E 40 40 +
E}
5 Wr O baseline 20 O baseline
O telmisartan Q telmisartan
0 1 J 0 1 J
50 100 150 50 100 150
SAP (mmHg) SAP (mmHg)

Fig . 5 Effect of telmisartan on SAP-UF relationship

(tentative).

A. SAP-UF relationship on the intact side before and after the
intravenous administration of telmisartan.

B. SAP-UF relationship on the denervated side before and after
the intravenous administration of telmisartan. SAP, systemic
arterial pressure; UF, normalized urine flow; RDN, renal
denervation. The data points indicate mean =+ SE values (SHR-
HSs,n=3).
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Summary

Sympathetic nerve activity (SNA) is involved in renal sodium and water excretion. An increase in renal SNA
is generally considered to decrease urine output. However, when SNA increases primarily and the elevation of
systemic arterial pressure (SAP) ensues, a pressure diuresis effect can antagonize the neurally-mediated anti-diuretic
effect. Our previous studies indicate that urine volume increases under the conditions of primary acute sympathetic
activation due to the pressure diuresis effect. Further, the slope of urine flow (UF) versus SAP was lower in
spontaneously hypertensive rats (SHR) compared with normotensive Wistar-Kyoto rats.  Unilateral renal
denervation (RDN) was ineffective to increase the slope of UF versus SAP in SHR. The aim of the present study
was to elucidate the effect of salt loading on the balance between the neurally-mediated anti-diuretic effect and the
pressure diuresis effect. In a unilateral renal denervation model of SHR fed an 8% high-salt diet (SHR-HS), the
SAP-UF relationship shifted upward compared with SHR fed with a normal salt diet. There was no significant
difference in the SAP-UF relationship between the denervated and intact sides, suggesting a minor role of the renal
SNA in increasing the urine output in the SHR-HS. The intravenous administration of telmisartan, an angiotensin
II receptor blocker, did not significantly affect the SAP-UF relationship in the SHR-HS. Renin secretion might
have been decreased under the high salt diet, and the anti-diuretic effect of angiotensin II was suppressed, resulting
in an increase in urine volume. Renal denervation is being investigated as a device therapy for drug-resistant
hypertension. Our results indicate that the peripheral effect of the renal sympathetic nerve on the urine output
might be smaller than that of pressure diuresis. Further studies are warranted to elucidate the central effect of RDN

through the renal afferent pathway.



