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Table 1

Plasma sodium and osmolality in Sprague-Dawley (SD), Dahl salt-sensitive
(Dahl S) and Dahl salt-resistant (Dahl R) rats at 4 weeks after being given
either a normal or a high salt diet.

SD/normal __ SD/high sal  Dahl S/normal _ Dahl S/high salt _Dahl R/normal _Dahl R/high salt

Na (mEq/1) 142+ 03 143+ 0.5 141 +0.8 141+0.5 141 +0.2 143+ 03
Osmolality 29809  299x0.6 299+ 1.6 30110 298 +0.7 301+1.1
(mOsm/kg H20) '

Values are the mean + S.E.M.; n= 6 rats per group.
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Figure 1.The changes of systolic blood pressure in Sprague-Dawley, Dahl salt-sensitive and
Dahl salt-resistant rats at 0, 2 and 4 weeks after being given either a normal diet (A) or a high
salt diet (B).

SD; Sprague-Dawley rats, Dahl S; Dahl salt-sensitive rats, Dahl R; Dahl salt-resistant rats
Values represent mean + S.E.M.
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Figure 2. Representative computer-generated images of autoradiograms of tissue hybridized
to a 35S-labelled oligodeoxynucleotide probe complementary to neuronal nitric oxide synthase
(nNOS) mRNA in the paraventricular nucleus (PVN) (A) and the supraoptic nucleus (SON)
(C) of Sprague-Dawley (SD), Dahl salt-sensitive (Dahl S) and Dahl salt-resistant (Dahl R) rats
at 4 weeks after being given either a normal or a high salt diet. ‘White’ is the most intense
signal and ‘black’ is the least intense signal. Scale bar is 1 mm in length. The effects of a high
satt diet on nNOS transcript prevalence in the PVN (B) and the SON (D) of SD, Dahl S, and
Dahl R rats at 4 weeks after being given either a normal or a high salt diet. The levels of control
was obtained from SD rats given a normal diet. Values represent mean + S.E.M.. ¥**P<0.01,
* P<0.05 (one-way fractional ANOVA followed by Boneferroni-type)
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Figure 3 . Representative NADPH-diaphorase staining in the paraventricular nucleus (PVN)
(A) and the supraoptic nucleus (SON) (B) in Sprague-Dawley (SD), Dahl salt-sensitive (S)
and Dahl salt-resistant (R) rats at 4 weeks after being given either a normal or a high salt diet.
Scale bars are 100 pm in length.
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Figure 4. Representative computer-generated images of autoradiograms of tissue hybridized
to a 35S-labelled oligodeoxynucleotide probe complementary to arginine vasopressin (A VP)
mRNA in the paraventricular nucleus (PVN) (A) and the supraoptic nucleus (SON) (C) in
Sprague-Dawley (SD), Dahl salt-sensitive (Déhl S) and Dahl salt-resistant (Dahl R) rats at 4
weeks after being given either a normal or a high salt diet. “White’ is the most intense signal
and ‘black’ is the least intense signal. Scale bar is 1 mm in length. The effects of a high salt diet
on AVP transcript prevalence in the PVN (B) and the SON (D) of SD, Dahl S, and Dahl R rats
at 4 weeks after being given either a normal or a high salt diet. The levels of control was
obtained from SD rats given a normal diet. Values represent mean + S.E.M.. **P<0.01 (one-
way fractional ANOVA followed by Boneferroni-type)
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Figure 5. Representative computer-generated images of autoradiograms of tissue hybridized

to a 33S-labelled oligodeoxynucleotide probe complementary to oxytocin (OXT) mRNA in the
paraventricular nucleus (PVN) (A) and the supraoptic nucleus (SON) (C) of Sprague-Dawley
(SD), Dahl salt-sensitive (Dahl S) and Dahl salt-resistant (Dahl R) rats at 4 weeks after being
given either a normal or a high salt diet. ‘White’ is the most intense signal and ‘black’ is the
least intense signal. Scale bar is 1 mm in length. The effects of a high salt diet on OXT
transcript prevalence in the PVN (B) and the SON (D) of SD, Dahl S, and Dahl R rats at 4
weeks after being given either a normal or a high salt diet. The levels of control was obtained
from SD rats given a normal diet. Values represent mean + S.E.M.. ¥*¥P<0.01, *P<0.05
(one-way fractional ANOVA followed by Boneferroni-type)
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Figure 6 . The plasma concentration of arginine vasopressin (AVP) in Sprague-Dawley, Dahl
salt-sensitive and Dahl salt-resistant rats at 4 weeks after being given either a normal or a high
salt diet.

SD; Sprague-Dawley rats, Dahl S; Dahl salt-sensitive rats, Dahl R; Dahl salt-resistant rats
Values represent mean + S.E.M.. **P<0.01, *P<0.05 (one-way fractional ANOVA
followed by Boneferroni-type) '
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Figure 7 . Effects of treatment with nicardipine on the systolic blood pressure (A) in Dahl
salt-sensitive (S) rats given a high salt diet and nNOS transcript prevalence in the
paraventricular nucleus (PVN) (B) and the supraoptic nucleus (SON) (C) of Dahl S rats at 4
weeks after being given a high salt diet. Nicardipine was added to the drinking water (0.03%
nicardipine) for 2 weeks beginning at 2 weeks after the high salt diet began to be given in Dahl
S rats. Values represent mean + S.E.M.. *¥*P<0.01 (one-way fractional ANOVA followed by
Bonferroni-type adjustment for multiple comparisons)
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Figure 8 . Effects of treatment with captopril on the systolic blood pressure (A) in Dahl salt-
sensitive (S) rats give high salt diet and nNOS transcript prevalence in the paraventricular
nucleus (PVN) (B) and the supraoptic nucleus (SON) (C) in Dahl S rats at 4 weeks after being
given a high salt diet. Captopril was added to the drinking water (0.3% captopril) for 2 weeks
beginning at 2 weeks after the high salt diet began to be given in Dahl S rats. Values represent
mean + S.E.M.. ¥¥P<0.01, *P<0.05 (one-way fractional ANOVA followed by Bonferroni-
type adjustment for multiple comparisons)
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Salt-loading Increased the Levels of Neuronal Nitric Oxide Synthase and Vasopressin
gene in Salt-sensitive Dahl Rat

Hiroshi Yamashita, Izumi Shibuya, Y oichi Ueta and Ryota Serino
Department of Physiology , School of Medicine, University of Occupational and

Environmental Health, Japan.

summary

Dahl salt-sensitive (S) rats given a high salt diet developed hypertension. The concentrations of
plasma arginine vasopressin (AVP) in hypertensive Dahl S rats were significantly increased in
comparison with those in Sprague-Dawley (SD) rats and Dahl salt-resistant (R) rats on a high
salt diet. AVP mRNA in the paraventricular (PVN) and the supraoptic nuclei (SON) of SD,
Dahl S and Dahl R rats on a high salt diet was significantly increased in comparison with those
on a normal diet. The levels of AVP mRNA in the PVN of hypertensive Dahl S rats were
significantly increased in comparison with levels in SD and Dahl R rats on a high salt diet. The
levels of neuronal nitric oxide synthase (nNOS) mRNA and NADPH-diaphorase activity in the
PVN and SON of hypertensive Dahl S rats were greater than those in Dahl R rats on a high salt
diet. The development of hypertension was suppressed by treatment with nicardipine and
captopril. The nNOS mRNA in the PVN and SON of Dahl S rats given a high salt diet was not
upregulated by treatment with nicardipine, while the nNOS mRNA in salt-loaded Dahl S rats
was greater upregulated by treatment with captopril to a greater than without the
antihypertensive drug. These results suggest that the synthesis of NO, as well as AVP in the-
PVN and SON, is markedly upregulated by salt loading in hypertensive Dahl S rats and the

upregulation of expression may be influenced by the hypertensive state.
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