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A. Summarizing the specific aims 

 Diabetes is a serious and potentially life-threatening disease in humans.  

The total number of people with Diabetes is predicted to rise from 171 

million in 2000 to 366 million in 2030. According to the report of Korea 

Centers for Disease Control & Prevention (KCDC), the number of patients 

increases with age, and the rate also significantly increases every year 

(Fig.1).  

Several previous studies showed that the function of water is very 

important in Diabetes. However, most studies were focused on water 

intake. In the report of the W.H.O, water is closely related to human 

disease including Diabetes. Although everyone knows the importance of 
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water, it is not clear how the water or what composition of the water works on the certain disease. Also, it is 

too hard to find the water-related study with actual human disease improvement and protection. Here, we 

study the effects of water provided by ENS (C.O.A) on Diabetes disease models. And, we will find the 

specific components of water and its mechanisms that have the effect of improving the disease as our 

further study. To test this hypothesis, we propose the following Specific Aims:  

Aim 1. Study the effect of C.O.A water on Diabetes mouse model   

Aim 2. Study the role of C.O.A water in Diabetes 

B. Background 

Diabetes is a disease in which there is high blood glucose (blood 

sugar) levels. Glucose is the main energy source from foods and 

Insulin helps the glucose get into the cells from blood. Usually, the 

pancreas releases insulin to help the body store and use the sugar 

and fat from the food. Therefore, Diabetes occurs with abnormal 

pancreatic functions such as producing very little or no insulin.  

With type 1 diabetes, the body does not make insulin because of the 

pancreas' failure to produce it.. With type 2 diabetes, the more 

common type, occurred with insulin resistance (Fig.2). Without 

enough insulin, the glucose stays in the blood. It is the reason for why 

high blood sugar is the common symptom of diabetes.  

 

 

Fig. 2. Healthy pancreas and pancreas in 
type 1 and type 2 diabetes. 
               (NIH, Genetics Home Reference) 







1. C.O.A water has the ability to improve glucose homeostasis in diabetic mouse.  

2. C.O.A water reversed the decreased body weight in STZ diabetic mice 

3. C.O.A water was capable of decreasing the increased serum sugar levels in STZ diabetic mice. 

4. C.O.A water also inhibited the liver damages (AST / ALT level) in STZ diabetic mice. 

5. C.O.A water protected the decreasing of the insulin-responsive glucose transporter isotype GLUT4 levels by 

STZ treatment (Data now shown).  

1. As we mentioned, although we found the surprising effects of C.O.A water on Diabetes, we still don’t know 
its exact mechanism. It needs more accurate and scientific approach including the finding of the 
components in C.O.A water for the further study.  
 

2. For the study of Diabetes, first, we need to find the C.O.A water’s effects towards pancreas, liver and 
muscles.  
 

3. The study will be separated with type I and type II diabetes models.  
 

4. C.O.A water might regulate GLUT4 expression.  However it needs to confirm whether C.O.A water can 
control the translocation or expression of GLUT4 to intake glucose.  
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