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ROLE OF BLACK SALT TO REDUCE IN HYPERTENSION, REALITY AND EVIDENCE
BASED STUDIES.

Abstract

Salt in diet is very important to make our life healthy and energetic. Quantity and quality
of salt with appropriate ratio or balance in electrolytes which are responsible for volume
of body, blood velocity, for functions of receptors and enzymes, to prevent inflammation,
proliferation and to make balance in muscles contraction and nerve conduction through to
avoid high stimulation of sympathetic nervous system. Hence, scanning and focus with
monitoring and supply of healthy salt in limits may prevent volume overload, renal
dysfunction & left ventricular hypertrophy, to prevent cardiac functions, to avoid the
weaken gut immunity and also to prevent cerebral oedema, cerebral aneurysm and
hypertension cause stroke. Control of salt with intake of low quantity and high quality with
more frequency of intervals during 24 hours in required amount of salt in balanced
electrolytes may help to avoid high salt sensitivity. Balanced salt intake is also important to
avoid volume expansion and obesity with reduction of insulin resistance leads to prevent
hypertension and diabetes which are leading risk factors for cardio-renal syndrome,
cardiovascular morbidity and mortality. Our data suggested a 2.5-fold higher risk for high
blood pressure in sea or white salt users versus black salt or Himalayan rock salt which
showed more potassium and magnesium with low sodium ions as compared to sea salt.
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Introduction:

Data and previous evidence-based studies declared that more quantity of salt in diet (sodium
chloride) or high rich sodium food is related to raised blood pressure cause hypertension which is
responsible for cardiovascular risk as hypertensive heart disease, chronic kidney disease and stroke
[1,3]. But in reality, of another part, a reduction of salt in diet leads to significant lower the blood
pressure and decrease the cardiovascular risk or major adverse events in hypertensive or
normotensive patients on the base of many meta-analyses of dietary interventional studies [2,3].

Salt and Pathophysiology:

As we know salt is commonly a form of sodium chloride but it is found in various kinds of salt which
are available on planet earth. Sea salt or table salt which is white in colour or creamy with fine
granules as main contents of sodium chloride which contains about 38.8% to 39.8% sodium,



potassium 0.12% , magnesium <0.01% and other salts such as Himalayan salt or black rock salt
which is black or pinkish black in colour with thick granules as sodium sulphate (Na2504), magnesia
having 34.5% to 36 % sodium, 0.32 to 0.28% potassium, and <0.1 to 0.2 % magnesium [4]. But in
black salt or rock salt contains additional ferrous sulphate (FeSO4), ferric oxide [5]. In the markets,
refined table salt is available in additional iodine with sodium chloride and black salt which is
reformed with charcoal of rock salt. Another variety of salts are available with additional contains of
iodine, iron and folic acids [6].

Salt related hypertension or highly sensitive to salt specially in sodium rich contents with low
amount of potassium and magnesium is responsible to get expansion of volume and could cause of
stress to renal infiltration resulting in impaired renal function, imbalance of sodium and potassium
ratio, may slow the renin-angiotensin-aldosterone-system (RAAS) with associated renal receptors
[3,7]. Rich sodium, low potassium and magnesium in salt is leading to jump of inflammatory
processes towards changes of systemic or peripheral resistance which effect on cardiovascular
system cause hypertension and also increase the activity of the sympathetic nervous system
followed by central stimulation resulting as high heart rate and high blood pressure [7,8].

Salt Sensitivity, Current Intake Reality of World and Recommendation:

Sodium intake is increasing in our diet by food processing products, bakery shops products and
restaurants followed by making unbalanced electrolytes leads to increase blood pressure. Salt
sensitivity has very important role to play in high blood pressure, almost 50- 65 % patients of
hypertension are salt-sensitive [9]. Quality of salt, colour of skin, especially in black people, obesity,
aging factors, aggressive or type A personality people and in addition to genetic polymorphisms are
more sensitive to the salt and its related hypertension [9]. The World Health Organization (WHO)
recommended levels of salt of 5 gm per day or less than 2 gm sodium intake per day in adults and
slightly lower in children [10,11]. According to the current guideline of the American Heart
Association (AHA) recommended 2300 mg sodium intake in normal adult populations and advised
low sodium intake around 1500 mg per day to reduce hypertension and cardiovascular risk like
coronary heart disease and stroke in risk individuals [13]. Data showed throughout the world in
reality about average salt intake between 9 to 12 gm per day which is not recommendable for
cardiovascular health [10,11]. On the basis of researches and meta-analyses renowned society to
related hypertension and cardiovascular sciences produce strict guidelines a moderate reduction of
daily salt intake 30 to 50 % reduction is required and suggest to human body about 6 gm/day salt
intake to reduce morbidity and mortality [10,12]. In addition of rich potassium about 4 to 4.5 gm
/day with sodium restriction strategy is important to play a role to decrease CV risk by using less
than 1.5 gm Na /day in heart failure, kidney failure, old age group, children group, less than 2 gm
Na/day sodium intake in black people, obese or overweight people, genetically sensitive to salt for
hypertension and other cardiovascular comorbid conditions, diabetes, mild kidney disease [10-13,
15]. Regular physical activity (dynamic resistance, and isometric resistance training) is offered with
limitation of alcohol intake for reduction of CV morbidity in salt related hypertension [10-14].

Recent Clinical research



Dose response meta-analysis with systemic review was conducted at model with random effect and
estimate of high sodium intake by 36 reports of 6, 16, 905 participants. 20 reports of them were
used for dose response relationship either linear or nonlinear. Risk of cardiovascular disease was
found at higher level in high sodium intake versus low sodium (RR: 1.19, 95% Cl=1.08-1.30) with
significant linear relationship between sodium intake in diet and CV risk. Result of study revealed
every 1 gm of sodium increase in diet is responsible for increase cardiovascular risk up to 6 % [16].

On the other side of experimental based studies for dose response meta-analysis of blood pressure
effect of sodium reduction was performed at new 1 stage cubic spline mixed effect model. Scientific
team included trials for 24 hours urine sodium excretion with manipulation of sodium through
supplements or diet and measurement of systolic and diastolic blood pressure at the beginning and
end of the intervention. Result showed 85 trials with sodium intake of various range between 0.4 to
7.6 gm/day and 65 trials were studied in hypertensive patients with follow up of 4 weeks to 36
months. Data revealed similar linear relationship in both group hypertensive and normotensive but
in hypertensive group showed a steeper decrease in blood pressure after reduction of sodium intake
[17].

The scientific paper presented on the relationship between consumption of salt and arterial
hypertension in obese children and adolescents. Studies suggest as the disturbances of sodium
excretion leads to raise intravascular volume followed by increased activity of adipocyte’s secretion
resulting in insulin resistance with functionally impaired of the renin-angiotensin-aldosterone system
(RAAS axis). Investigators were found salt sensitive arterial hypertension in obese children and
adolescents and recommend through review of data about Na/K ratio and water consumption is
more important to development of arterial hypertension [18].

As per literature suggest us about role of potassium is for control of raise blood pressure or balanced
in Na/K ratio is important to reduction of high blood pressure [19]. A systemic review published in
peer reviewed journal to access the relationship of sodium & potassium intake and cardiovascular
disease in older age group. Study was performed through the multiple review with help of web-
sciences, Pub-med library to collect the observational and experimental data from 2015 to 2020
were reported the relationship between the sodium, potassium or Na/K ratio with CVD among old
age group beyond the age of 60 years. Review showed that 12 studies were included in that with 5
of them were related to sodium -potassium ratio and CVD risk, prospective cohort and cross-
sectional research. Result found inconsistent data with reduction of sodium and CV risk but
investigators noted significant CV reduction like hypertension heart disease, stroke in both group of
good potassium intake or low sodium-potassium ratio [19].

A double blind randomised controlled trial was performed on 187 Japanese men, aged 35-67 years,
who were not taking medicines for BP reduction and divided into two groups, Interventional group A
(low sodium with high potassium: Na 1175 mg and K 1476 mg) in boxed lunch and miso soup versus
control group B (Na 2243 mg and K 703 mg). Results showed a significantly stronger decrease in the
urinary sodium-to-potassium ratio in group A than the control group B (p < 0.001). The difference in
systolic blood pressure change after adjustment for baseline values between the two groups was
mean SBP -2.1 (95% Cl: -3.6, -0.6) mmHg. Study suggests the effect of new low-sodium high-
potassium seasonings and processed foods containing poly-y-glutamic acid foods aimed at lowering
blood pressure in free-living settings may be feasible and effective [20].

A randomised controlled trial was performed to access the effect of sodium and potassium
supplementation on vascular and endothelial function and to determine the effect of potassium and
sodium on postprandial endothelial function by using flow-mediated dilatation (FMD) and arterial



compliance as assessed by using pulse wave velocity (PWV). Results found a significantly attenuated
the post-meal decrease in FMD (p value < 0.05) in the addition of potassium which formed high
potassium with high sodium (HKHN) compared with low potassium with high sodium (LKHN). FMD
was significantly lower after the LKHN than after the HKHN at 30 min (P < 0.01) [21].

Apart from potassium, magnesium has beneficial role to control or reduce blood pressure leads to
reduction of cardiovascular morbidity and mortality. Zhang and team published their data on
cardiovascular mortality and dietary magnesium intake in 58,615 health Japanese aged 40-79 years
during of median 14.7 years documented 4.58% cardiovascular death and 2.4 % from stroke. Data
revealed that magnesium intake was inversely related with mortality from haemorrhagic stroke in
men (High versus low magnesium, Hazard Ratio was 0.49 (95% CL, 0.26-0.95), p value= 0.07) and
mortality from cardiovascular morbidity like stroke, coronary heart disease and heart failure in
women.High versus low magnesium, Hazard Ratio was 0.47 (0.29-0.77), p value < 0.001 for stroke,
0.50 (0.30-0.84), p value = 0.005 for coronary heart disease, 0.50 (0.28-0.87), p value = 0.002 for
heart failure and 0.64 (0.51-0.80 in women [22].

Evidence based of cross-sectional observation cohort study and data focused on the different
contains of black/pink Himalayan rock salt as compared to routine table salt utility with CV risk
prevention in prehypertensive Indian patients. Low sodium with high potassium and magnesium in
Himalayan salt as compare (n=600) to table salt (n=570) with same dose of 5 gm per day was the
source of intervention among 1170 prehypertensive patients (mean Systolic BP 129+/-4 mmHg and
Diastolic BP was 85 +/- 3 mmHg, mean age 43+/-9 years) for 12 months follow up. Himalayan
black/pink salt group showed a significant reduction of SBP 6 to 8 mmHg and DBP about 3 to 5
mmHg which is 2.5fold higher than table or sea salt (p value <0.002). Himalayan salt also claimed in
this study to improve diastolic function and heart rate and heart rate variability as compared to table
salt. Data further revealed that low quantity with quality of salt and moderate frequency of time
interval with fixed dose of salt 5 gm/day had slightly better reduction of blood pressure, improved
cardiac functions, improved exercise capacity and 6 min walk test [23].

Management and Leadership

Primordial prevention is required to modify with control of salt desire, intake and sensitivity by the
using of behaviour counselling, spiritual therapy in life style interventional program. Primary
prevention is required to reduce sodium intake and increase utility of additional potassium and
magnesium in diet to control the blood pressure and salt sensitivity. Secondary prevention is
required to give diuretic and ACE or ARB medicinal agent for reduction of volume overload,
reduction of blood pressure to manage hypertensive heart disease and related complications like
heart failure and stroke. Because we can restrict the limit of salt as sodium but cannot stop or lower
too much in daily need which is very important to regulate our physical and mental functions.

Conclusion

Salt is required daily to maintain our functions of body and mind. We require good fruits and
vegetables with balanced electrolytes and additional 5 to 7 gm salt per day for cooking food
sources. In our food markets there are many types of salts available but in reality, the quality of
salt which has optimum sensitivity with low sodium, high potassium and good amount of
magnesium is recommended to human mankind to maintain body and mind function with



perfect equilibrium of body, mind and soul satisfaction. Low quantity with moderate frequency

of quality of salt could lower the risk of volume expansion and raise blood pressure. Salt

management and leadership is very important to regulate our body’s function and to reduce

cardiovascular complications. Our data revealed more hypertension in high quantity with low

frequency versus low quantity with quality of salt with high frequency users. Data suggests a

significant difference of dyspnoea, cardiac functions and exercise intolerance in hypertensive
rich salt users versus balanced salt intake less than 6 gm/day.
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