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In this study, we investigated some mechanisms involved in sodium-dependent hypertension of rats
exposed to chronic salt (NaCl) intake from weaning until adult age. Weaned male Wistar rats were
placed under high (0.90% w/w, HS) or regular (0.27% w/w, Cont) sodium diets for 12 weeks. Water
consumption, urine output and sodium excretion were higher in HS rats compared to control. Blood
pressure (BP) was directly measured by the arterial catheter and found 13.8% higher in HS vs Cont rats.
Ganglionic blockade with hexamethonium caused greater fall in the BP of HS rats (33%), and central
antagonism of AT, receptors (losartan) microinjected into the lateral ventricle reduced BP level of HS,
but not of Cont group. Heart rate variability analysis revealed sympathetic prevalence on modulation
of the systolic interval. HS diet did not affect creatinine clearance. Kidney histological analysis revealed

. nosignificant change in renal corpuscle structure. Sodium and potassium concentrations in CSF were

© found higher in HS rats despite no change in plasma concentration of these ions. Taken together, data

. suggest that animals exposed to chronic salt intake to a level close to that reported for human’ diet
since weaning lead to hypertension, which appears to rely on sodium-driven neurogenic mechanisms.

. Sodium is an essential nutrient and the primary cation in the extracellular fluid. It is required in a number of
. physiologic processes as maintenance of extracellular volume and osmolality, membrane potentials and several
: transmembrane transport processes. From an evolutionary perspective, sodium intake was estimated to be very
- low (1 g/day) in primitive cultures and remained so for thousands of years!. About a millennium ago, salt intake in
. the western countries had risen to about 5 g/day and kept raising up to 9-12 g/day in the 19" century’. In 2012, the
© World Health Organization (WHO) recommended that salt intake should be kept below 5 g/day? in order to avoid
* health problems, especially those related to the cardiovascular system. Recent trial conducted in Brazil have shown
. that the average salt intake in a sample population from Vitoria (East coast) is estimated in 10 g/day and a signifi-
: cant number of individuals ingest more than 15 g/day of salt, 3 times the recommended by the WHO (Fig. 1 of the
referenced paper)?. High salt intake has been associated with high blood pressure (BP) since 1904, when Ambard
and Beaujard first established this correlation®. Since then, an overwhelming number of studies have been made
on this topic and linked hypertension to high-sodium intake both in humans® and experimental®~'> models. Yet,
. some questions regarding salt-dependent hypertension remain elusive, in particular, those concerning whether
. the amount of daily sodium consumption in the diet by humans can, per se, elicit hypertension in rodent models.
More than a few experimental strategies have been developed to induce sodium-dependent hypertension in
. adult rodents and extensively used to study its origins and mechanisms'> 4. Adult Sprague-Dawley rats under
© moderate salt diet (2% NaCl) and chronic infusion of angiotensin II, which clamps circulating angiotensin II
. levels, develop high levels of blood pressure within days after infusion starts'>'6. Replacement of drinking water
- by sodium chloride solution results in high salt/water intake relation and also lead to hypertension in adult rats'>
: 1. One issue here is that none of the mentioned conditions are common in humans under high sodium intake
and displaying high blood pressure. Another experimental approach is to exposure adult normotensive rats to
diets containing very high levels of sodium chloride (4 to 8% w/w) which also results in hypertension within
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Figure 1. Sodium (Na) intake (A), sodium excretion (B) and 24-hours sodium balance (C) of rats from HS, HS
Unload and respective control groups. Measurements were performed on the 4 (4 W), 8 (8 W), 12" (12W)
and 15" (15 W) weeks after weaning for 24 h in metabolic cages. Scattered squares (Cont) and circles (HS/HS
Unload) represent individual values and bars represent average group data. Differences between pairs of means
are indicated by different letters. Same letter means no statistical difference. Two Way ANOVA followed by
Bonferroni’s post-test; p < 0.05.

weeks to months of exposure® 8. Some of these models use diets with salt content about 8-16 times higher than
recommended for rodents in order to successfully produce high blood pressure®®°. These levels of diet salt are
considerably higher than reported for daily salt intake by humans (2-4 folds)® and thus raise some difficulties for
the understanding of actual mechanisms leading to sodium-hypertension in humans. Currently, foods with high
sodium content are usually introduced very early in the children’s diet and in many cases, the individual remains
on a high salt diet for his entire life. Therefore, such characteristic should be considered by experimental models
studying salt-dependent hypertension.

Studies using experimental animal models as well as in humans led to two main theories about the primary
mechanisms causing salt-dependent hypertension: i) sodium and water retention in the extracellular fluids,
which according to the Guyton’s theory of impaired renal pressure-natriuresis may explain the associated altera-
tions in blood volume and peripheral resistance; ii) the neurogenic mechanisms that lead to sympathoexcitatory
responses to different territories, and consequently to increase in BP.

In fact, several studies performed over the last decades brought upon several pieces of evidence supporting the
hypothesis that salt-dependent hypertension involves (and may be initiated by) neurogenic mechanisms'> 2-22,
which increase sympathetic outflow to peripheral blood vessels and total peripheral resistance?. The sympathetic
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Figure 2. Baseline levels of mean arterial blood pressure (MAP) and heart rate (HR) in rats from HS, HS
Unload and respective control groups. Direct measurements of MAP and HR were performed on the 12 and
15% weeks after weaning. Scattered squares (Cont) and circles (HS/HS Unload) represent individual values and
bars represent average group data. Average mean + SEM are indicated under the bottom of respective bars.
Horizontal dashed lines define the boundaries for control MAP and HR range. Systolic blood pressure (SBP)
and diastolic blood pressure (DBP) for all groups are shown in the smaller panels (C through F). *Different of
control group; one way ANOVA followed by Bonferroni’s post-test; **different of HS group; one way ANOVA
followed by Bonferroni’s post-test; p < 0.05.

drive is maintained and modulated by the activity of brain regions within the medulla and forebrain areas suscep-
tible to changes in neurotransmission by high salt intake'*2*-2%, However, the mechanisms by which such regions
are stimulated by high-salt intake remain elusive.

Recent evidence suggested that changes in the cerebrospinal fluid (CSF) ionic composition strongly influ-
ence the control of sympathetic nerve activity and, therefore, may play a pivotal role in BP control. Increased
CSF sodium levels have been documented in Dahl-S and spontaneously hypertensive-rats (SHR) under high-salt
diets, correlates with high BP levels and precede hypertension in these experimental models®. Further, normo-
tensive adult Wistar rats are shown to develop hypertension when high-sodium artificial CSF is infused intrac-
erebroventricularly (i.c.v.) during a 14-days period”’. Authors suggested that high blood pressure develops as a
consequence of higher than normal sympathetic outflow driven by high-sodium concentration in the CSF¥. In
fact, it was recently demonstrated that ICV infusion of high-sodium artificial CSF increased lumbar and adrenal
sympathetic nerve discharge as well as blood pressure?®. Replace drink water by 1 mol/L NaCl solution for 14 days
also increased sympathoexcitatory and sympathoinhibitory responses from rostral ventrolateral medulla (Figs 1
and 2 of the Adams, ]. M.,, et al. paper)” the major origin of pre-motor sympathetic neurons in the central nervous
system®. Despite these compelling evidence, the cause-consequence relationship between “mild” sodium diets
intake, close to that reported for humans, and the development of hypertension in experimental rodent models as
well as the mechanisms involved require further studies.

Therefore, this study was designed to focus on two major questions. The first was to test whether weaned Wistar
rats under ongoing daily sodium intake close to that reported for humans can develop hypertension at the adult age.
The second was to evaluate whether chronic high-sodium intake can produce sympathetic dependent hypertension
and if sodium concentration in the CSF would be correlated with blood pressure in rats under high-salt diet.
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Results

Effects of high-sodium diet on growth and sodium balance. Chronic intake of high-sodium diets
did not change body mass of the HS or HS Unload groups when compared to the respective Cont groups through-
out the 12 weeks of treatment. Likewise, HS Unload and Cont groups had similar body weights at the end of the
15-weeks treatment (Supplementary Table 1S). Twenty-four-hours food intake was measured in metabolic cages
on the 4, 8 and 12" weeks. The three-week average food intake was not different between HS and Cont groups.
Food intake in HS Unload group also was not different of that in Cont (Supplementary Table 18S).

Sodium intake was individually calculated for each rat based on food intake and sodium concentration in
the chow. As expected, average sodium intake in 24 h on the week 4, 8 and 12 was higher (360%) in HS group
compared to control group. On the 3" week, after HS diet was replaced by regular sodium diet, sodium intake
returned to normal and reached 94% of control. Detailed group comparisons within each week are summarized
in Fig. 1. The three-week average urine sodium concentration (Supplementary Figure 2S) and sodium excretion
were 235% and 393% higher in rats under HS diet, respectively. At the end of 3 weeks under regular-sodium diet,
urine sodium concentration (Supplementary Figure 2S), and sodium excretion returned to normal as shown for
the HS Unload group. Sodium balance between groups was not different. Data are summarized in the Fig. 1A-C.

HS diet also resulted in increased water intake as well as urine output. The water balance was shown to be
increased in HS rats as well. Water intake, urine output and water balance returned to normal 3 weeks after switch
high-sodium to regular-sodium diet (Supplementary Figure 1S).

High-sodium diet increases blood pressure.  Wistar rats on the high-sodium diet from weaning through-
out the 12-week period displayed a significant increase in resting mean arterial pressure (MAP) (126 £ 1 mmHg,
n=19) when compared to Cont group (111 £ 1 mmHg, n=18), but no changes in the resting heart rate (HR)
(Fig. 2A,G). Systolic and diastolic blood pressure levels were also high in HS rats compared to Cont rats (Fig. 2C,D).
As shown in Fig. 2A and B, resting MAP of the HS Unload group on the 15th week was not different of that found
in respective control group (117 + 1 mmHg HS Unload vs. 112 4+ 2 mmHg Cont; one way ANOVA followed by
Bonferroni’s post-test; p=0.2292). On the other hand, resting MAP of HS Unload group was 9 mmHg smaller
than HS rats (117 & 1 mmHg HS Unload vs. 126 £ 1 HS; one way ANOVA followed by Bonferroni’s post-test;
P <0.0002). Systolic and diastolic blood pressure levels between these two groups were not different (Fig. 2E and F).

Salt-induced hypertension relies on a higher sympathetic drive. To assess the role of sympathetic
drive in maintaining the high MAP of HS rats, hexamethonium, a ganglionic blocker, was injected intravenously
(i.v.). Figure 3A shows that the fall in the MAP of HS rats were greater (AMAP —40+ 2 mmHg; n = 10; unpaired
t-test; p =0.0026) than in Cont group (AMAP —30 £ 2 mmHg, n=09, Fig. 3, panel B) following hexamethonium
treatment. These results suggest greater sympathetic activation in the HS-fed rats.

For HS Unload rats, changes in MAP (AMAP —38 +2 mmHg, n = 8; unpaired ¢-test; p=0.0710) after hex-
amethonium injection was not different of that in the Cont group (AMAP —30 4+ 3 mmHg, n = 8; Fig. 3, panel
F). The levels of blood pressure were also not different between groups before or after hexamethonium (Fig. 3,
panels E and G; Two Way ANOVA). No significant differences in HR levels were observed after hexamethonium
between the groups (Fig. 3D,H).

Time-domain variability of the HR was evaluated by the root mean square of the successive differences
(RMSSD) and the results showed smaller variability in both HS and HS Unload groups compared to their respec-
tive control groups as shown in Table 1. Spectral analysis of the systolic interval showed that very low frequency
(VLF) band contribution to the total power density was bigger in the HS group when compared to the Cont
group. Low frequency (LF) band contribution was similar between groups and high frequency (HF) contribution
was smaller leading to a higher LF/HF ratio in the HS group compared to control.

For the HS Unload rats, HF band contribution to the total power density was also smaller compared to control
what also led to a higher LF/HF ratio in the HS Unload group. Together, these data also suggest prevailing sympa-
thetic modulation on the heart rate variability. The entire data set is shown in the Table 1.

Hypertension secondary to high-sodium diet involves central activation of AT, receptors. Inorder
to control for possible effects of potassium from the losartan salt, an equimolar (to losartan solution) solution of KCl
dissolved in PBS was first injected into the lateral cerebral ventricle (LCV). No significant changes in MAP (AMAP
—1+0.8mmHg for HS vs. AMAP —1+0.9mmHg for Cont) or HR (AHR —8+ 9 bpm for HS vs. AHR 13416 bpm
for Cont) relative to baseline was detected between groups. Figure 4C shows that central antagonism of AT, receptors
with losartan elicit a minor, but significant fall in MAP of the HS rats (AMAP —4 4+ 1 mmHg, n=9, p < 0.05) relative
to baseline levels (before the injection), and when compared to the Cont group (AMAP 14+ 1 mmHg, n=09) at the
same time course evaluated. No significant changes were found in HR after losartan (Fig. 4B and D).

High-sodium diet increases Na* concentration at the brain level. High-sodium diet intake did
not change plasma sodium and potassium concentrations as well as plasma osmolality during the day period
(Supplementary Table 2S). However, sodium and potassium concentrations in the CSF were significantly increased
by 6.5% (difference of 9 mmol/L; unpaired t-test; p < 0.0001) and 29% (difference of 0.76 mmol/L; unpaired ¢-test;
p=0.0004), respectively, during the day period in 12 h fasted animals (Fig. 5). CSF chloride concentrations, as well
as CSF osmolality (measurements in fresh samples), were not different between HS and control rats (Fig. 5). The
same measurements performed in corresponding plasma samples were not different between groups (Fig. 5). CSF
samples were also taken from HS-Unload and respective control rats for sodium concentration measurements.
Sodium concentrations (147 4.8 mmol/L for Cont, n =4 and 138 £ 9.4 mmol/L for HS Unload, n =4; unpaired
t-test; p=0.4258) and potassium concentrations (2.85 + 0.14 mmol/L for Cont, n=4 and 2.88 £ 0.21 mmol/L for
HS Unload, n =4; unpaired t-test; p=0.9259) in CSF samples were not different between this two groups.
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Figure 3. MAP and HR levels before and after hexamethonium injection in rats from HS, HS Unload and
respective control groups. Experiments were carried out on the 12 (for HS group) and 15" (for HS Unload
group) weeks after weaning. Vertical dashed lines indicate the moment of the i.v. injection of hexamethonium
(20 mg/kg). Panels B,D,EH represent the change in MAP and HR 7 to 11 minutes after the injection. *Different
of control; two-way ANOVA for repeated measurements followed by Bonferroni’s post-test; p < 0.05.
**Different of control; unpaired ¢-test; p < 0.05.

High-sodium diet did not affect renal function and morphological parameters. The level of
plasma sodium, potassium, albumin, urea, creatinine and osmolality, as well urine urea, creatinine and osmolal-
ity were evaluated in rats from HS and control group (Supplementary Table 2S). Results did not reveal significant
changes, except for urinary urea concentration which was 22% lower in HS compared to Cont group. Creatinine
clearance was used as an index for renal function and no significant change was found between groups.

In addition, histological analysis of kidneys sections was performed to evaluate possible tissue damage, remod-
elling or inflammatory process as a result of high-sodium intake. As depicted in Table 2, none of the indexes used
to assess glomerulosclerosis neither relative size of the kidneys was different between groups. Besides that, no
inflammatory process in the kidneys was detected (Fig. 6A). In order to verify possible heart hypertrophy in
hypertensive HS rats, we also evaluated the ratio between left ventricle wall thickness (Wt) and the left ventricle
lumen diameter (LVL), and no significant difference was found between groups as shown in Table 2 and Fig. 6B.

Discussion

Here we have shown that weaned rats fed 0.9% sodium diet (0.9%, Na") until young-adult age became
neurogenic-mediated hypertensive due to a higher sympathetic activity. The 0.9% sodium diet is equivalent to
2% NaCl diet and the amount of sodium in this diet is 3.3 times higher than that found in our regular rat chow
(0.27%, Na*). Yet, the previous study using the gold standard method of 24-h urine collection to measure sodium
consumption in humans have established a correlation of high systolic blood pressure with sodium chloride
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HR (bpm) 383+£12 (9) |381+11 (10) |0.8894 |386+16 8) |375+11 (8) |0.5674
RMSSD (ms) 59+0.5 (9) |44404* (10) | 0.0429 |6.0+0.9 (8) |3.9403* (8) |0.0416
VLE (% of total Power) | 504 9) | 72+4* (10) | 0.0015 |50+9.1 (8) |70+48 (8) |0.0692
LF (% of total Power) | 13£1.3 ©) |[12+16 (10) | 0.7011 |16+3.2 (8) |15+23 (8) |0.7776
HE (% of total Power) | 31+3.3 9) |14+32% (10) |0.0014 |31£7.0 8) | 13+2.9% (8) |0.0348
LE/HF ratio 0.46+0.07 (9) |1.30+£033% |(10) |0.0316 |0.74+0.19 |(8) |1.3240.17% |(8) |0.0413

Table 1. Frequency and time domain variability results of the systolic interval (SI) from HS, HS-Unload and
respective control groups. SI data were acquired from 4,000 to 4,500 consecutive heart beats using the pulsatile
blood pressure signal (approximately 10 minutes of continuous recording). Very low frequency (VLF), low
frequency (LF) and high frequency (HF) bands ranged from 0.0 to 0.2 Hz, 0.2 to 0.75Hz and 0.75 to 2.50 Hz
respectively. RMSSD = root mean square of the successive differences was used to assess time-domain heart
rate (HR) variability. Total Power density was measured as ps®. *Different of respective control group; unpaired
t-test; p<0.05.
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Figure 4. Cardiovascular effects of central losartan microinjection into the lateral cerebral ventricle (LCV).
Direct measurements of blood pressure were performed on the 12" week after weaning in rats from HS and
respective control groups. Vertical dashed line mark the losartan microinjection (180 nmol/kg) event. Panels A
and B represent absolute levels of MAP and HR over time and panels C and D represent change of MAP and HR
60 minutes after injection. Panel E shows a coronal brain slice at the lateral cerebral ventricle (LCV) level with
the guide cannula tract (black arrow) indicating microinjection into the LCV. *Different of Cont group; two-
way ANOVA for repeated measurements followed by Bonferroni’s post-test; p < 0.05.

intake higher than 3 times the recommended by the WHO?, which guided our choice for a 0.9% Na* content in
our high sodium diet. In addition, the tonic activation of central AT, receptors contributes for high BP suggesting
that central mechanisms activated by angiotensin II at the brain level also play an important role in this pathology.
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Figure 5. CSF and plasma concentration of sodium [Na*], potassium [K*], chloride [Cl~] and osmolality.
Panels A and E represent [Na*] in CSF and plasma; (B and F) represent [K*] in CSF and plasma; (C and G)
represent [Cl~] concentration in CSF and plasma and (D and H) represent osmolality measured in fresh
samples. Measurements were performed in samples from HS and Cont rats on the 12" weeks after weaning.
*Different of Cont group; unpaired t-test; p < 0.05.

One major finding here is that rodents under chronic moderate sodium intake displayed CSF sodium and potas-
sium concentrations higher than those found in control rats despite no change in these ions concentrations at the
plasma level. This finding suggests a correlation between salt intake, CSF sodium and potassium levels and high
blood pressure.

Most of the experimental models of salt-dependent hypertension require strict experimental conditions or
salt-loading condition overestimated in comparison to the salt contend in human’s diet. To bypass those limi-
tations, we proposed a model in which the sodium intake by rats was close to that estimated for humans. The
growth pattern and food intake suggest that the amount of sodium added to the diet (Na™ 0.9%) did not effect on
overall nutrition of the rats. Moreover, our data also show that replacement of HS diet by regular-sodium diet did
not affect food intake as evaluated on the 15 week. Therefore, the 12 weeks of HS diet may have little effect on
mechanism regulating food intake in this model. It has been shown elsewhere that weaned rats drinking saline
solution for water over 8 weeks'? ate and grew less than respective controls. One may conclude that such approach
may compromise overall animal nutrition and bring upon other hypertensive factors since previous studies have
proposed that protein restriction can result in cardiovascular dysfunctions'?. Here, rats were exposed to sodium
overload just after weaning, which is a crucial period of growth and maturation of several different physiological
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Cont HS

Kidneys Mean+SEM |n |Mean+SEM |n |p

Left kidney wet weight/body weight (mg/g) 3.30+0.13 (8) |3.24+0.05 (8) | 0.6842
Right kidney wet weight/body weight (mg/g) | 3.23+0.09 (8) |3.2940.07 (8) |0.6323
Sclerotic glomeruli left kidney (%) 6.254+0.81 (8) |5.62+0.62 (8) |0,5057
Sclerotic glomeruli right kidney (%) 7.50+1.33 (8) |6.254+1.25 (8) |0,5536
Left kidney BCA/GTA (um?*/um?) 1.2940.02 (8) | 1.284+0.02 (8) | 0.6003
Right kidney BCA/GTA (um?/um?) 1.304+0.01 (8) | 1.2740.02 (8) |0.2608
Heart

Heart wet weight/body weight (mg/g) 2.7240.06 (8) |2.61+0.03 (8) |0.1536
Left Wt/LVL ratio 0.77 £0.05 (8) |0.83+0.04 (8) |0.4013

Table 2. Morphometric analysis of renal and cardiac parameters in HS rats and respective control group.
Ratios and indexes were calculated as described in the methods section. BCA/GTA = Bowman’s capsule area/
glomerular tuft area; Wt/LVL = wall thickness/lumen. Pairs of means were compared by unpaired ¢-test.

SEM = standard error mean.

systems. The model was designed on purpose so that we could match the diet condition of humans with habits of
high-salt food consumption.

The fact that water intake was higher in HS rats suggest that 0.9% sodium diet is stimulating thirst so that extra
sodium could be diluted to isotonic concentrations in the rat body?. High urine output, urine sodium concentra-
tion and sodium excretion strongly suggest that extra sodium have been excreted within a larger urine volume.
Consequently, sodium balance was kept close to normal among groups as shown in Fig. 1. Together with no
changes in the plasma sodium level, osmolality and albumin concentration our data suggested that extra sodium
is not accumulating in the peripheral extracellular fluid to produce hypervolemia. These fundamental aspects of
our model have important clinical and physiological implications because most of the extra sodium ingested has
been excreted in the urine mimicking physiological conditions of humans ingesting HS diets.

Increased plasma sodium concentration is known to reduce renin secretion, blood borne angiotensin II and,
therefore, sodium reabsorption by the kidneys in order to maintain the plasma sodium levels within narrow lim-
its of variation®. To produce hypertension in adult rats under diets with sodium content close to what humans
ingest (2% NaCl), clamping angiotensin II levels is required for rodents. This approach has been extensively used
and is called AnglI-salt model". Our results clearly show that Wistar rats under 0.9% sodium (2% NaCl) diet
from 21 days to 12 weeks after weaning, i.e. 15 weeks of age, significantly increased mean arterial pressure with-
out the need for clamping circulating angiotensin II levels. Therefore, adaptations in the kidney renin secretion
controlling mechanisms may take place to prevent blood born angiotensin II depletion in this model. Conversely
to our results, Ufnal et al.*° found that rats fed 0.82% sodium diet (close to the sodium levels we used in our
experimental model) for 8 weeks after weaning did not increase BP levels, even when diet sodium content raised
to 3.28%. These findings may suggest that sodium-dependent hypertension seems to depend mostly on time of
exposure and less on the magnitude of sodium overload. This would explain why these authors have not found
changes in BP with 8 weeks of HS diet, while our data show that 100% of rats fed HS diet increased BP with no
significant change in HR.

Previous studies have shown that 2% NaCl (0.9% Na™) diet over a period of 2 weeks did not produce any sig-
nificant increase in BP of normotensive adult male Sprague-Dawley rats'®. Based on this data, we speculate that
adult rats could handle the 0.9% sodium overload in such a way that rises in BP would not be required to produce
pressure-dependent natriuresis as proposed by Guyton and Coleman in 1972, If the pressure-dependent natriu-
resis model is taken as a starting point, without considering neurogenic mechanisms, the increased BP could be
interpreted as a result of kidney damage due to chronic exposure to sodium overload. Preceding data have shown
that very high sodium loading (8% NacCl) in the diet for 8 weeks after weaning can, in fact, result in more severe
hypertension, secondary and strongly correlated with renal function deterioration as indexed by proteinuria®. In
this scenario, increased BP might be required to maintain sodium excretion and, therefore, sodium balance. To
test this hypothesis, we evaluate creatinine clearance and urea concentration both in the plasma and urine. Our
data clearly show that renal function of rats fed with HS diet seem to operate within a normal range, since cre-
atinine clearance, plasma urea concentrations and sodium balance were not different of that found in rats under
regular-sodium diet. Urine low urea concentration is most likely the result of increased urinary flow of rats fed
HS diet, further diluting urea in a bigger urine volume. Additionally, histological analysis of renal corpuscle struc-
tures also suggested that glomerulosclerosis indexes in rats fed with HS diet are similar to those found in control
rats, countering the hypothesis that BP rises as a consequence of renal damage. Also, left ventricle wall thickness
and lumen diameter ratio were not different between Cont and HS rats suggesting that 0.9% sodium diet did not
produce heart hypertrophy over the 12 weeks of high-sodium diet exposure. Therefore, a neurogenic origin for
hypertension reported in this study, as proposed in the literature for other salt-dependent hypertension models'*,
seem to be the most likely candidate to explain the high levels of BP.

The precise neurogenic mechanisms that operate in salt-dependent hypertension are not fully understood.
However, several studies have been made valuable contributions to better understand it, as such: (1) 2% sodium
chloride diet (approximately 0.9% sodium) combined with angiotensin I infusion produced hypertension, which
is largely dependent on splanchnic sympathetic drive'®; (2) excess dietary NaCl intake for 14 days produced
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Figure 6. Photomicrograph histological section of the kidneys and heart from rats fed with 