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Effects of Mineral-rich Solar Sea Salt and Its Heat-treated Salt 

on Blood Pressure and Endothelial Dysfunction 

in Dahl Salt-Sensitive Rats



High salt intake Low salt intake

Salt debate

How much?



Another point of view

Various types of salts

Rock salt
Solar sea salt
Recrystallized Salt
Purified salt
Etc.



Blood Pressure of DSS Rats

- 3% (w/w) NaCl contents of MRS and MDS -
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MRS, mineral-rich solar sea salt; MDS, mineral-deficient salt



Control MDS MRS

VEGF

GAPDH

Control MDS MRS

R
el

at
iv

e 
in

te
ns

ity
 o

f V
E

G
F

in
 k

id
ne

y

0.0

0.2

0.4

0.6

0.8

1.0

1.2

*

**

Control      MDS       MRS

RhoA

β-Actin

Control MDS MRS

R
el

at
iv

e 
in

te
ns

ity
 o

f R
ho

A
in

 k
id

ne
y

0.0

0.5

1.0

1.5

2.0

2.5

MRS, mineral-rich solar sea salt; MDS, mineral-deficient salt



Mineral-rich salt

Roasting (>800oC)

Bamboo salt

Various minerals (K, Mg, Ca, …etc)

Effects of Mineral-rich Salt (MRS) and Bamboo salt (BS) 

on Blood Pressure

Bamboo tube
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* ρ < 0.05, ** ρ < 0.03, *** ρ < 0.02, **** ρ < 0.01 

Blood Pressure of DSS Rats 

- 3% (w/w) NaCl contents of MRS and BS -

MRS, mineral-rich solar sea salt; BS, bamboo salt



MRS, mineral-rich solar sea salt; BS, bamboo salt
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MRS, mineral-rich solar sea salt; BS, bamboo salt
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How MRS and BS reduce blood pressure?

1. Oxidative Stress

2. Angiotensin II Production
3. Endothelial Cell Dysfunction 



Oxidative stress

Lipid oxidation

Control MDS MRS BS
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Control, normal diet; MDS, mineral-deficient salt, MRS, mineral-rich solar sea salt; BS, bamboo salt



Angiotensin II Production

Plasma ACE Activity Plasma Nitric Oxide Content

Control, normal diet; MDS, mineral-deficient salt, MRS, mineral-rich solar sea salt; BS, bamboo salt

* ρ < 0.001 vs another group, ** ρ < 0.05 vs BS
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ACE

Angiotensin I

Angiotensin II

High salt 
intake

Blood

ACE: Angiotensin I converting enzyme 



Thank you 

for your attention


