[ Downloaded from mail.intjmi.com on 2025-10-16 ]

[ DOR: 20.1001.1.23222913.2020.9.1.1.8 ]

Int ] Med Invest 2020; Volume 9; Number 1; 1-8 http://www.intjmi.com

Review Article

Impact of High NaCl Concentration in Drinking Water on Health of Different
Human Organs; Review Article

Majid Zamani beidokhtil, Daryoush Yousefi Kebrial, Shima Mehrabadi2*.

1. Environmental Engineering Department, Faculty of Civil Engineering, Babol Noshirvani University of
Technology, Babol, Iran

2. Department of Medical Physiology, Faculty of Medicine, Tehran University of Medical Sciences, Tehran,
Iran.

*correspondence: Shima Mehrabadi, Department of Medical Physiology, Faculty of Medicine, Tehran University of
Medical Sciences, Tehran, Iran. Email: sh-mehrabadi@razi.tums.ac.ir

Abstract:

Sodium chloride (NaCl) that commonly named dietary salt is most important electrolyte in
our body. NaCl has many role in health of many human organs. Normal function of CNS,
cardiovascular system, Kkidney and other organs are dependent to NaCl concentration. NaCl
concentration is  controlled very conscious in  blood. Any small changes in  NaCl
concentration in blood can cause major changes in blood volume and may lead many
pathophysiology  conditions like: heart disease, stroke, Kkidney failure, encephalopathy, high
blood pressure. Due to geographical diversity, in different region, people are exposed with
different range of NaCl concentration. This is a novel issue that how much of the health of
people from different region is related to salt level. Because of the importance of this issue,
the aim of this study is to review studies that performed about in this issue, advantages and
disadvantages of different level of NaCl in health of people from different region and in each
of region which disease more common due to impaired NaCl homeostasis.
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Introduction: relax, and fluid balance is related to blood
NaCl concentration(4). Also if we intake
more salt it can be harmful for health of
different body organs(5). So the level of
NaCl in extracellular fluids is carefully
maintained by the kidney and determines the
volume of fluids. Na+ is most important
cation in body. The level of Na+ controlled
by nervous system and many hormones(6).
It has been estimated that daily intake of
120-400 mg need to grow of infants and
children, and 500 mg also need for adults(7).
Nonetheless, people around the world
exposes with different concentration of
NaCl based on their dietary plan and water.
There is a lot of diseases that associated with
imbalance of NaCl hemostasis in our

The major salt that exists in human body is
NaCl. So in human, around 0.4 per cent of
the body’s weight is NaCl. A concentration
that pretty equivalent to that in seawater(1).
In addition of NaCl, other salt exists in
drinking water. Total salt in drinking water
measured by: 1- Total Dissolved Solids
(TDS) and 2- Electrical Conductivity
(EC).TDS in drinking water should not
exceed 500 mg/L(1). Although water with a
TDS content of up to 1000 mg/L is
acceptable in water scarce regions. Water
will become undrinkable up to 1000
mg/L(2)(3). NaCl is crucial for body
hemostasis maintenance. Function of our
nervous system, our muscles to contract and
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body(8). We classified water based on TDS
to 5 group: 1- Fresh water: Less than 1000
ppm, 2- Slightly saline water: from 1000
ppm to 3000 ppm, 3- Moderately saline
water: from 3000 ppm to 10000 ppm, 4-
Highly saline water: from10000 ppm to
35000 ppm, 5- Ocean water contains about
35000 ppm of salt, also there is an extensive
amount of very salty water in a round of the
world(3)(9). We assess change of NaCl
concentration in different region how can
effect on health of different organs.

NaCl concentration and kidney function:

NaCl concentration is regulated by kidney
precisely. Regulation of NaCl and also water
is highly regulated by vasopressin (anti-
diuretic hormone or ADH) this hormone
secretes by posterior pituitary gland to
response of many conditions like:
dehydration, hypovolemia, hyper osmolality
and circadian rhythmicity(10)(11). Serum
osmolality is an exquisitely sensitive but less
potent AVP stimulant. A small rise in
osmolality, even within physiological range
(280-295 mOsm/kg), can trigger a high rise
of circulating AVP. Actually high salt and
lower —water intake increase the level of
ADH in circulatory system and these
hormone may lead many pathogenic
conditions in body especially hypertension
and chronic kidney disease(12). Excessive
salt intake lead to increase of extracellular
volume and high blood pressure(13)(14).
Increase of blood pressure also can damage
Glomeruli and nephrons(15). So high salt
intake are very dangerous for kidney disrupt
kidney function and may damage kidney
tubular and nephrons(16). Also
hyposmolality of circulatory system as a
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result of losing NaCl (hyponatremia) in
many conditions like sweating too much,
hemorrhage or low salt intake also cause
disruption in kidney function(17). In central
part of kidney, there is hyper-osmolality
fluids that is responsible for concentration of
urine in dehydration conditions(18)(19).
When NaCl concentration disrupt in central
part of kidney, we lose a lot of water.
Basically in all around of world, drinking
water and nutrients have NaCl even more
than we need (20). Hyponatremia happens
more when someone sweets a lot(21). In
tropical regions, level of NaCl in drinking
water is high and can support need the
body(22)(23). So nature meets the needs of
body to NaCl and does not need to consume
more NaCl by our regime. Also there is a lot
of NaCl in nutrients that we consume every
day(24). But in vegetarian people, due to
their diets, they consume less salt in their
life.So they must be regulate their diet to
consume NaCl needs from other resource,
like water (25) (Figurel).

NaCl concentration and heart failure:

Changes in level of NaCl concentration in
blood also can make important and vital
problems for heart function and circulatory
system(26)(27). Studies indicated excess
dietary salt is an important cause of
hypertension. When we use NaCl more,
plasma volume are also increased especially
in salt sensitive people. So it resulted to high
blood pressure(27). Hypertension can make
disaster for heart. Heart work increase
according with elevating of blood pressure
(BP)(28). The initial BP elevation in
response to a high-salt diet is due to plasma
volume expansion and an increase in cardiac
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output (CO), where BP = CO x TPR (total
peripheral resistance)(29)(30). Also when
NaCl concentration increase in BP, it can
result to elevate NaCl in CSF (cerebrospinal
fluid) that can activate sympathetic center in
CNS and induce the secretion of hormones.
When Na+ increase in CSF, hypothalamic
signaling chain includes adrenocorticotropic
hormone- aldosterone, angiotensin 1l (ANG
I) activate more(31). All these hormones
involved in Nat+ homeostasis but also
directly interact with hypothalamic neurons,
kidneys, adrenals, and arteries(31)(32). Also
increase of Na+ concentration can increase
sympathetic drive and in the periphery to
augment arterial Ca2+ signaling and
vasoconstriction as a result of different
effects on the myocytes and
endothelium(33)(34).So increase of
sympathetic drive and ANG Il increase
vasoconstriction, and this phenomena
increase resistance in circulatory system that
lead to high blood pressure(34) (Figure 2).
Increase of blood pressure cause increase of
over load to heart and so increase heart
work. These problems cause myocardial
damage, risk of heart attack, and myocardial
infarction(35). So we expect that in region,
that people intake more salt from drinking
water and regime they more susceptible for
heart attack and other disorder associated
with heart and circulatory systems. So many
studies indicated that high salt intake
seriously aggravates chronic congestive
heart failure, and ill effects due to high
levels of sodium in drinking-water.

NaCl concentration and CNS disorder:

Many studies suggest that changes in level
of NaCl concentration can induce many
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pathological disorders in CNS(36)(37).
High-salt intake may contribute to the
Multiple  sclerosis (MS) and other
autoimmune disease development(38)(39).
Studies indicated excessive consumption of
especially in developed countries may
increase in incidence of MS and other
autoimmune diseases. Moreover high-salt
concentration  results in  growth of
pathogenic phenotype of (T helper -17)
Th17 cells. The Thl7 cells can upregulate
the production of many pro-inflammatory
cytokines(40). These pro-inflammatory
cytokines can also induce neurodegeneration
in spinal cord and brain. The renin-
angiotensin—aldosterone system that
mentioned has important role in regulation
of NaCl balance and a major regulator of
blood pressure, also significantly affects
autoimmunity in many diseases. It is also
well-established that even a short-term
excessive in salt intake can activate many
immune cell against our body cells(41).

Also in other studies discovered that
excessive salt intake can promote risk of
stroke in adults. Actually, increase in NaCl
concentration in CSF can make endothelial
disruption, vascular fibrosis and arterial
hypertension in CNS(42)(43). So Risk of
stroke may increase in people with salt
intake even in short- term consumption(43).
Actually, high salt intake by drinking water
can cause endothelial dysfunction by
suppression of the endothelial nitric oxide
(NO) production(43). Nitric oxide can dilate
cerebral artery, so NO can increase CNS
blood stream(44). So cerebral hypo-
perfusion by decrease of NO is an important
cause of stroke by high salt intake(45)(46).
Hypo-perfusion disrupt circulation in CNS
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and reduce the oxygen and glucose supply to
CNS(47).

Recent research suggests that a diet high in
salt also may promote some cognitive
decline by destabilizing of tau protein. In
Alzheimer disease (AD) as a common
cognitive  disorder(48), tau  protein
phosphorylated and destabilize
pathologically. Also high diet sodium also
can contribute destabilizing of tau protein as
important factor in AD pathogenesis.(49)
Excessive levels of tau are a hallmark of
dementia(50). Studies indicated NaCl
consumption decrease blood stream of CNS.
Reduction in perfusion of CNS increase
many pro-inflammatory cytokines(51)(52).
All these events lead to tau destabilization
and  neurodegeneration in  CNS(53).
Decrease of Sodium intake is the most
important ways to prevent CNS disorders to
have a healthy brain. So we must decrease
our sodium consumption in our diet and
importantly our drinking water (Figure 3).

Conclusion:

Na+ is most important electrolyte in our
body. It helps to body manage hemostasis.
Many important function can disrupt easily
even with slight changes in Na+
concentration. Recent studies indicated we
consume salt more than we need. It can
cause Na+ concentration increase in our
blood stream. We must manage our dietary
sodium in our foods and also water we
consume. We must reduce consumption of
western diets and use more traditional diets
that more healthy. Also we can use
desalination ways to improve quality of
drinking water, to decline high NaCl intake
side effects.
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Figure 1: Effects of high NaCl intake and kidney function. Excessive NaCl intake can cause
chronic kidney disease by changing of kidney function.
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Figure 2: Effects of high NaCl intake and heart function. Excessive NaCl intake can induce high

blood pressure by increasing level of Angiotensin II.
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Figure 3: Relationship between NaCl concentration and CNS disorders. High salt intake can
activate many pathological pathways.
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