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1 nNOS

2.1
Dahl S 8% NaCl S 8%
0.4% NacCl S 0.4%
2.2 nNOS
ABC 4,5 40 mg/kg, i.p.

200 mi 400 ml 4%
paraformaldehyde 0.1M Phosphate buffer, pH7.2
30% sucrose 0.1M Phosphate buffer, pH7.2

40 um
PBS(-) 3% non-specific goat serum / 0.3 % triton — PBS(-)
nNOS PBS(-)
Biotinylated anti-rabbit 1gG 25 PBS(-)
Avidin-Biotin-HPR complex 25 PBS(-) DAB 1Img/ml

diaminobenzidine tetrahydrochloride / 0.01% H,0, 0.05M Tris-HCI buffer, pH7.2
S8% S0.4%

nNOS
nNOS nNOS

2.3

1.3 1.4g/kgi.p.

2Fr
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2 sec-time constant

MAP HR RSNA
SON
PPT LDT
RVLM NTS
8
50nl
1 mA 10
100 nl 50 nl
nmol
2nmol GABA
nNOS

(SMTC) 10 mg/kg

4,7
+
one-way ANOVA Fisher’s PLSD
t-test
1) nNOS
(2) nNOS
3)
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3.1 nNOS

Fig.1 a,c,e Fig.1 b,d,f
nNOS
RVLM NTS RM nNOS
Fig. 3 nNOS Fig. 3 a, c,
Fig. 3 b, d
PVN SON nNOS
magnocellular parvocellular nNOS
3.2 nNOS
nNOS
Fig.2 Tab. 1
nNOS nNOS
Fig. 4 nNOS
Fig. 4
nNOS
Tab. 1
3.3
1)
2)
nNOS SON
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LPB RVLM NTS
nNOS
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NTS
NOS
DLPAG
RVLM LPB
RVLM PPT
LDT
PVN  parvocellular nucleus

SON

SON PVN interneuron
nNOS Fig. 5 nNOS

nNOS
NNOS
0142
NNOS
nNOS
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angiotensin Il
9 nNOS angiotensin |1
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Fig. 1  Coronal slices of the medulla oblongata showing the
rostrocaudal extent of an intensely labeled cell group extending from the
rostral ventrolateral medulla (RVLM, a and b) to the nucleus tractus
solitarius (NTS, ¢ and d) and raphe magnus (RM, e and f). The slices
were taken from DS8% rats (a c, e) and DS0.4% rats (b, d, f).

Bar = 100 pm.
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Fig. 2 Cell numbers of nNOS positive neurons in the nucleus
tractus solitarius (NTS) and rostral ventrolateral medulla (RVLM)
of salt-sensitive hypertensive rats (dashed colmn) and of
normotensive rats (scattered column).

Data are mean=SE. n=5. *P<0.05 vs. the normotensive rats group.

Fig. 3 Coronal slices of the hypothalamus showing the
paraventricular nucleus (PVN, ¢, d ) and the supraoptic nucleus
(SON, a, b) The slices were taken from DS8% rats (a, ¢) and DS0.4%
rats (b, d).

Bar =100 pum.
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Fig. 4 Cell numbers of nNOS positive neurons in the
paraventricular nucleus (PVN) and supraoptic nucleus (SON) of
salt-sensitive hypertensive rats (dashed colmn) and of normotensive
rats (scattered column).

Data are mean==SE. n=5. *P<0.05 vs. the normotensive rats group.

Nucleus DS8% DS0.4%
DLPAG | 2159422 (56)* 1557449 (56)
PPT 1812459 (56)* 1589452 (56)
DRN 305438 (56) 26743 (56)
LDT 34644300 (56)* | 26944203 (56)
LPB 1662443 (56)* 1324434 (56)
RM 441438 (60) 43329 (60)
RVLM 237080 (60)* 1783458 (60)
NTS 106644 (60)* 76740 (60)
SON 4878428 (48)* 4398443 (48)
PVN 2648469 (56) 2621472 (48)

Table. 1  Comparison of nNO- positive cell numbers between
hypertensive (DS8%) and normotensive (DS0.4%0) rats.
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 ; SON,
suprapoptic nucleus ;PVN, paraventricular nucleus

. Data are mean=SE. The number in parentheses indicates the
number of slices counted. *P<0.05 vs. the normotensive rats group
(DS0.4%).
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Fig. 5 Summary: The distribution of nNOS neurons through the
hypothalamus to the medulla oblongata.

The number of nNOS neuronsara in these nuclei except for PVN
and two raphes are greater in salt-sensitive hypertensive rats than in
normotensive rats.
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Sympathoinhibitory nNOS Neurons in the Brain of Salt-Sensitive Hypertensive Dahl Rats.

Yasuhiro Nishida', Megumi Tandai-Hiruma®, Jouji Horiuchi?, Takehito Kemuriyama,
Haruhisa Hirakawa'
'National Defense Medical College, Department of Physiology I1
University of Sydney, Department of Physiology

Summary
Background: We have previously demonstrated that the nNOS neuronal system in the brainstem
was enhanced in salt-sensitive hypertensive Dahl rats. Immunohistochemical study revealed that
the number of nNOS containing neurons (NNOS neurons) in the brainstem was greater in
hypertensive rats than in normotensive rats.
Objective: To investigate how the above nNOS neuronal system is working in the hypothalamus
and medulla oblongata of hypertensive Dahl salt-sensitive (DS) rats, we determined the
distribution of NNOS neurons in the hypothalamus and medulla oblongata.
Design and methods: Dahl rats were fed either a regular-salt (0.4% NaCl) or a high-salt (8%
NaCl) diet for 4 weeks. Immunohistochemical staining: Rats were anesthetized with pentobarbital
(50 mg/kg, ip) and perfused through the ascending aorta with 300 ml of heparinized saline
followed by 400 ml of freshly prepared 4% paraformaldehyde in 0.1M phosphate buffer (pH 7.2).
The brain was removed and postfixed at 4°C overnight. The fixed brain was placed in 10, 20, and
finally 30% sucrose in 0.1M phosphate buffer (pH 7.2) at 4°C overnight. The brain was then frozen
in powdered dry ice, blocked in the coronal plane, and sliced a thickness of 40 m on a cryostat.
The slices were collected in PBS(-) and free-floating brain slices were undergone to the
immunohistochemical procedure using anti-nNOS antibody for the 1st antibody, biotinylated 2nd
antibody, and ABC reagent. They were then detected with diaminobenzidine tetrahydrochloride.
Results: nNOS neurons were localized in several nuclei through the brainstem to the
hypothalamus; the paraventricular nucleus (PVN), supraoptic nucleus (SON), the dorsolateral
periaqueductal gray (DLPAG), pedunculopontine tegmental nucleus (PPT), dorsal raphe nucleus,
laterodorsal tegmental nucleus (LDT), lateral parabrachial nucleus (LPB), rostral ventrolateral
medulla (RVLM), nucleus tractus solitarius (NTS), raphe magnus. The number of nNOS neurons in
these nuclei, except for the two raphes and PVN, was significantly greater in hypertensive than in
normotensive DS rats.
Conclusions: These findings suggest that central nNOS neurons in SON, DLPAG, PPT,
LDT, LPB, RVLM, and NTS may be the sites for sympathoinhibitory regulation in
salt-sensitive hypertensive Dahl rats.
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