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AP MAP HR
1,000 Hz

MAP HR RSNA

RSNA
RSNA Baroreceptor-unloaded RSNA, Unload RSNA 2 3
S-methyl-L-thiocitrullin (SMTC) 10 mg/kg i.v.
MAP HR RSNA Unload RSNA SMTC
40 1 20 AT1 receptor antagonist Losartan 10 mg/kg i.v.

MAP HR RSNA Unload RSNA

RSNA RSNA 100% %
RSNA phenylephrine
hexamethonium
nNOS SD
40 mg/kg, i.p.
200 ml
400 ml 4% paraformaldehyde 0.1M Phosphate buffer, pH
7.2 30% sucrose 0.1 M Phosphate buffer,
pH 7.2
40 um PBS(-) 3% non-specific goat serum /
0.3% triton — PBS(-) nNOS
4°C 3 PBS(-) Biotinylated anti-rabbit 1gG
25°C 1 PBS(-) Avidin-Biotin-HPR complex 25°C 1
PBS(-) DAB 1mg/ml diaminobenzidine tetrahydrochloride / 0.01% H,0,
0.05M Tris-HCI buffer, pH7.2 ABC B
nNOS NNOS
NNOS SD
+ 1
one-way ANOVA Fisher’s PLSD 1 2 unpaird t-test
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Angiotensin 11
SD Angiotensin Fig.1 MAP HR RSNA
SMTC
RSNA RSNA Losartan
RSNA n=5
Fig. 3 SMTC Losartan
RSNA
SD Angiotensin Fig. 2 Losartan
RSNA
Angiotensin Il AT1
RSAN
RSNA SMTC Losartan
n=4 Fig. 4 Losartan
RSNA  SMTC Losartan
SD NNOS
0142 0338 SD
nNOS
NNOS Fig. 5 NNOS
DSS
SD nNOS
SD nNNOS
Table 1 DSS
2 2
NNOS
Angiotensin 11
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SMTC S-methyl-L-thiocitrullin

AT1 receptor antagonist Losartan
Losartan
SD nNOS
nNOS
SD 4 101+4 mmHg
Losartan  i.v. HR RSNA
angiotensin
RSNA 337£75% SMTC
YA 8~10 144+7 mmHg RSNA
RSNA
Fig, 3 355+104% 8 10
40 100 RSNA
nNOS RSNA
RSNA Losartan ATl
RSNA  396+93%
RSNA SMTC  10mg/kg i.v. NO
3 “ nNOS AT1
Angiotensin
nNOS angiotensin 11
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SON, suprapoptic nucleus ; PVN, paraventricular nucleus ; DLPAG, dorsolateral periaqueductal gray

PPT, pedunclopontine tegmental nucleus ; DRN, dorsal raphe nucleus ( ;
LDT, laterodorsal tegmental nucleus ( ); LPB, lateral parabrachial nucleus ; RM, raphe magnus

; RVLM, rostral ventrolateral medulla ; NTS, nucleus tractus solitarius )
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DSS 8% SD 0.4%

SON 4878 428 (48) 4748494 (48)
PVN 2648 69 (48) 32214112 (48) *
DLPAG 2159 =22 (56) 1552479 (56)
PPT 1812 59 (56) 2097123 (56)
DRN 305 438 (56) 242411 (56) *
LPB 1662 =43 (56) 1495482 (56)
LDT 3464 4300 (56) 3636130 (56)
RM 441 48 (56) 394417 (60)
RVLM 2370 =80 (56) 174842 (60) *
NTS 1066 =44 (56) 748-£41 (60) *
TOTAL 20804 =384 (164) 198814156 (116)
Table. 1 DSS DSS8% SD SD 0.4% nNOS
DLPAG, dorsolateral periaqueductal gray PPT, pedunclopontine tegmental nucleus ;
DRN, dorsal raphe nucleus ( ; LDT, laterodorsal tegmental nucleus ( ); LPB, lateral parabrachial nucleus
; RM, raphe magnus ; RVLM, rostral ventrolateral medulla i NTS,
nucleus tractus solitarius ; SON, suprapoptic nucleus ; PVN, paraventricular nucleus
=+SE. () * P<0.05
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Interaction between nNOS neuron- and Ang Il neuron-mediated sympathomodulatory
effects in Salt-sensitive Hypertensive Dahl Rats.

Yasuhiro Nishida, Megumi Tandai-Hiruma, Takehito Kemuriyama,
Haruhisa Hirakawa
National Defense Medical College, Department of Physiology 11

Summary
Background: We have demonstrated that the nNOS neuron-mediated sympathoinhibition is
upregulated in salt-sensitive hypertensive Dahl rats, based on the 7-nitiroindazole i.v. experiments
and the S-methyl-L-thiocitrullin (SMTC) icv experiments using conscious rats, the
immunohistochemical study, and the tissue enzyme assay study.
Objective: To investigate the endogenous angiotensin Il-mediated effects on the overall
sympathetic outflow in normotensive Sprague Dawley (SD) rats and salt-sensitive hypertensive
Dahl rats, under the condition of reduced nNOS-mediated inhibition.
Design and methods: Arterial pressure (AP), heart rate and renal sympathetic nerve activity
(RSNA) were measured in conscious and free-moving SD rats. Baroreceptor-unloaded RSNA was
measured when AP was decreased to produce the maximum RSNA with an intravascular balloon in
the inferior vean cava. Endogenous angiotensin Il1-mediated effects on the baroreceptor-unloaded
RSNA was measured with an AT1 receptor antagonist, losartan (10 mg/kg, i.v.), after
nNOS-mediated sympathoinhibition was blocked with a selective nNOS inhibitor, SMTC (10
mg/kg, i.v.). SD rats were fed either a high-salt (8% NacCl) for 4 weeks or a low-salt (0.04% NaCl)
for 1 or 2 weeks. Dahl salt-sensitive rats were fed a high-salt (8% NaCl) for 4 weeks. The
distribution and number of nNOS neuron in the Brain of SD rats were examined with the
immunohistochemical staining methods.
Results: After blocking of the nNOS-mediated sympathoinhibition, the losartan significantly
increased the baroreceptor-unloaded RSNA in SD rats fed a high-salt diet, while did not
significantly altered the baroreceptor-unloaded RSNA in SD rats fed a low-salt diet. The
distribution of nNOS neurons in SD rats was similar to that in salt-sensitive hypertensive Dahl rats.
Unexpectedly, the number of nNOS neurons in the whole brain of SD rats was also similar to that
of salt-sensitive hypertensive Dahl rats.
Conclusions: These findings suggest that the endogenous Ang Il suppresses overall tonic
sympathetic outflow in normotensive SD rats which has lower plasma angiotensin concentration.
However, the effect was masked when plasma angiotensin concentration was high. The high
number of brain nNOS neurons was not represented by the inhibition experiment with a SMTC.
These data leads to the possibility of the existence of other important factors for modulation of
sympathetic outflow except for the nNOS neuron- or angiotensin Il neuron-mediated actions.
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