
Diabetes mellitus is one of the major risk factors for the development of 
cardiovascular disease. One of the main causes of hyperglycemia 
complications is the increased level of reactive oxygen species (ROS), which 
can cause cell oxidative stress and apoptosis to lead tissue injury. Deep-sea 
water (DSW) refers to water 200 meters below sea level. Due to the sun 
cannot penetrate; DSW is with rich minerals and nutrients, and clean with 
very few pathogens. Among these minerals, Mg, Ca, and K have been 
considered to be associated with the prevention of cardiovascular disease. 
DSW can lower high cholesterol-induced myocardial hypertrophy and 
apoptosis. On this basis, the study will use animal models of diabetes, long-
term feeding of different does of DSW, and to explore the mechanism of how 
DSW improves the damage caused by diabetes. In this study, diabetic rats 
induced by streptozotocin (STZ, 65mg/Kg BW) with or without DSW 
administration were used. Higher blood glucose can cause increased cardiac 
TUNEL-positive cell number, caspase-3 activity, phosphorylorted PKC, 
downregulated PI3k-Akt signaling, which can be significantly reversed by the 
administration of DSW in diabetic rats. Furthermore, the reduced cardiac 
function examined by echocardiograph and viability of diabetic rats can also 
be reversed by DSW intake. Therefore, the DSW can be recommended as a 
preventive treatment of cardiovascular disease caused by diabetes. 

Results: 

【Fig 1】Mortality and survival rate of rats 
Diabetic group than the control group was hurt, magnesium sulfate and effective response harm deep-sea 
water to magnesium sulfate, and 2 times the most significant effect of deep-sea water. 

【Fig 2】 Appearance of control, diabetes group and deep sea water with different concentrations 
Amount of magnesium sulfate and deep ocean water, with the improvement of diabetes symptoms. 

【Table 1】 Blood glucose of rats 

【Table 3】 Echocardiographic analysis of rat heart 

【Fig 3】The inflammatory markers as indicated in the diabetic group were significantly increased , and 
significantly reduced by MgSO4 and 2-fold DSW treatments. 

【Table 4】 Hypertrophic analysis of rat hearts 

【Fig 4】 H&E stain 
 Magnesium, 1-fold and 2-fold groups reversed the myofibril disarray caused by DM.  

【Fig 5】 Hypertrophy markers in the diabetic group were significantly increased , and were significantly 
reduced by MgSO4 , and 2-fold the DSW treatments . 

【Fig6】 TUNEL assay 
Magnesium, 1-fold and 2-fold groups improved the apoptosis development caused by DM. 

【Fig 7】 Apotosis markers in the diabetic group were significantly indicated and were significantly reduced 
by MgSO4 , and 2-fold the DSW treatments . 

Summary: 

Deep-sea water lowers blood sugar,  restores 
myocardial function , and promote the  
viability of diabetic rats 
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Abstract: 

Protocol: 

TNF-α 17/26 kDa 

46/54 kDa p-JNK 

p-P38 38 kDa 

p-IKK α /β  85/87 kDa 

β -Actin 43 kDa 

60 kDa p-NFκ B 

CaMKII 50 kDa 

p-PKC α 82kDa 

IL6 24 kDa 

STAT3 86/91 kDa 

GAGT4 50 kDa 

ANP 17kDa 

β -Actin 43 kDa 

TNF- α 
17/26 kDa 

FADD 
23 kDa 

FASL 26/40 kDa 

Caspase-8 
20/55 kDa 

Bad 25 kDa 

Cyt c 15 kDa 

Cleaved caspase-3 17/19 kDa 

β -Actin 43 kDa 

【Table 2】Body weight of rats 


