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Introduction: High salt diet is known to induce or aggravate hypertension in hypertensive rats
and humans. The elevation of blood pressure by NaCl-induced promotes cardiac hypertrophy, the
impairment of left ventricular relaxation, endothelial dysfunction, and kidney injury. This study
aimed to examine whether NaCl-induced caused increase blood pressure and weight of organs.
Methods: Eight weeks old male Mus musculus were divided to two groups, one group was given
MNaCl 8% by intraperitoneal injection for 8 hours.

Results: Blood pressure was measured previously, in this study systolic and diastolic blood pressure
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increased significantly (p < 0.05). The increasing of blood pressure was followed by significant
increase in organ weight, such as heart and kidney (p < 0.05).

Conclusion: This result suggested that NaCl-induced caused hypertension and increased organs
weight that may cause early process of damages in organs.

drhotimah @unusa.ac.id

Introduction

High blood pressure (BP) is a very common disorder,
and its complications (including heart disease, stroke,
and kidney disease) are major public health problems.’
Among the environmental factors that affect blood
pressure, dietary sodium chloride has been studied the
most, and there is general consensus that increased
sodium chloride intake increases blood pressure.

High salt intake promotes the elevation of blood
pressure, cardiac hypertrophy, the impairment of left
ventricular relaxation, endothelial dysfunction, and
kidney injury.! Previous study in experimental animal
models of salt-sensitive hypertension demonstrated
that immune systems played a role in mechanism of
hemodynamic in kidney.” Renal tubule interstitial
vascular inflammation is associated with salt-sensitive
models of hypertension, and more evidence shows that
immunosuppressive therapy prevents the development
of hypertension by reducing T lymphocytes in the
kidney.?

The role of NaCl is supported by insight into the
mechanism of pressure-natriuretic,' monogenic forms
of hypertension,4 and studies of food salt reduction.’
Autoregulation disorders induced by NaCl can conspire
with adverse central hemodynamics to promote
accelerated kidney function.® Recent epidemiological
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studies have shown an association of serum Cl” and
Na“ on mortality.® In usual diets, more than 85% of Na”
is consumed as sodium chloride, and clinical evidence
showed that the independent effect of CI” on blood
pressure and prognosis has been considered.!

Extensive investigations in several models of
hypertensive rats and humans show that loading with
equimolar amounts of sodium salts causes similar
degrees of Na™ retention, weight gain, and suppression
of RAAS. NaCl may also potentiate the effects of
adverse central hemodynamics on the heart. In isolated
perfused kidneys, and in kidneys perfused in situ,
hyperchloremia results in renal vasoconstriction and a
decline in glomerular filtration rate as a consequence of
tubuloglomerular feedback.”

One important contributor to hypertension in salt-
sensitive animal models and humans seems to be
the endothelial dysfunction, in particular the altered
vascular reactivity due to an impairment in nitric
oxide (NO) production. Apart from the effects on BP
regulation, elevated salt intake was associated with
cardiovascular and renal changes leading to end organ
damage.” However, this study was to examine blood
pressure and organs weight changes in high salt diet in
mice.

icensed under a Creative Commons Attribution-Share Alike 4.0 International License.
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Methods

Animal

Eight weeks old male Mus musculus were purchased
from Animal Laboratories (Universitas Airlangga). The
animals were acclimatized at room temperature (25—
30°C) for one week; and had access to food and water
ad libitum under a 12-h light/12-h dark. After 1 week
of acclimation, the mice were given a high-NaCl 8% by
intraperitoneal for 8 hours.

Blood Pressure Measurement

The onset and development of hypertension were
assessed by using the tail-cuff plethysmography
method blood pressure system (IITC Life Science). The
average of five pressure readings was recorded for each
measurement.

Statistical Analysis

All results were expressed as mean + SEM. The
significance between two groups was performed with
unpaired student’s t-test with SPSS ver. 25. P < 0.05
was considered statistically significant.

Results

NaCl-induced increased blood pressure

Our initial studies evaluated the biological effects of
giving a mildly hypertonic solution of salt to mice in
short time. We first evaluated the effects of salt intake
in blood pressure after 8 hoffls administration of NaCl
by oral gavage. To evaluate the effect of salt intake on
blood pressure, mean arterial pressure was measured in
animals with 8% NaCl administration compared with
control group (p < 0.05). (Figure 1)

NaCl-induced increased weight of organs

To examine whether NaCl-induced improved organ
damages, the weight of organ was measured. Figure 2
showed that NaCl administration increased the weight
of heart and kidney significantly compared with control
group.

Nall

Figure 1. NaCl-induced high blood pressure (A) NaCl
administration increased systolic blood pressure and (B)
dia.()lic blood pressure compared with control group (n;
10 per group). *; P< 0.05. All values were mean + SEM.
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Figure 2. NaCl-induced high blood pressure (A) NaCl
administration increased the weight of heart and (B) kidney
compared with control group (n; 10 per group). *; P < 0.05;
#*p < 0.01. All values were mean + SEM.

Discussion

Salt is an essential micronutrient with no calorie, however
it has been associated with development of metabolic
syndrome such as hypertension, diabetes mellitus, and
obesity. Some previous studies have shown that sodium
chloride (NaCl) intake is directly related to increase blood
pressure and increase cardiovascular risk. In this study
we investigated the effect of short-term NaCl-induced
hypertension and organ damages. Evidence in experimental
animals demonstrated that salt sensitivity of arterial
pressure in many animal species, including primates.”

Inpresent study, we found that short-term administration
of high salt significantly increased systolic and diastolic
blood pressure. The potential for increased dietary salt to
influence blood pressure has been recognized and studied
for decades. Blood pressure is salt-sensitive in almost
26 million Americans, and many of the mechanisms
that contribute to salt-sensitive hypertension have been
reviewed.9 Mattson, et al. recently published a series of
studies demonstrating an important role for the adaptive
immune system in the development of salt-sensitive
hypertension in rats."

In addition to increased arterial pressure, excessive
salt intake is linked to cardiovascular and renal injury.'
However, in the present study we found that administration
of high salt in short-term significantly increased the organs
size, especially in heart and kidney compared with control
group. These results indicated that the administration of a
high salt diet in a short time could cause changes in organs,
which indicated that vascular damage had begun to occur
in the organs that maintained the balance of blood pressure
in the heart and kidneys. Previous study already explained
that level measured by augmented ratios of heart weight
and body weight with high level of BP had correlation with
extent of cardiac hypertrophy."

Increased arterial pressure causes target organ injury;
consequently, salt-induced cardiovascular and renal injury
may be related to concomitant increase in arterial pressure.
However, there is a plethora of evidence from animal
and clinical studies demonstrating that in addition to this
arterial pressure—mediated effect, there are direct adverse
effects on cardiovascular and renal function and structure.”




BIOMOLECULAR AND HEALTH SCIENCE JOURNAL 2020 OCTOBER VOL 03 (02) 108

The critical role of kidney dysfunction in salt-induced
increases in BP in sensitive subjects is highlighted
by the fact that the most reproducible and consistent
forms of experimental salt-sensitive hypertension are
induced by impairing kidney function in various ways
that reduce glomerular filtration rate (GFR) or increase
tubular reabsorption. Also, all known monogenic forms
of salt-sensitive human hypertension are characterized
by mutations that directly or indirectly increase renal
NaCl reabsorption."?

Conclusion

High NaCl-induced intake increased systolic and
diastolic blood pressure and the weight of kidney and
heart. This results may have correlation with early stage
of organs damages.
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