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Abstract: 

     Excess blood fatty acid concentrations are associated with many of the chronic diseases that are at 

epidemic levels in the United States, particularly heart disease, obesity, and type II diabetes. High rates of 

glycolysis are known to increase fatty acid release into the bloodstream. Epididymal adipose tissue of rats 

was digested in buffer containing 1mM glucose. Glucose uptake and lactate release of isolated fat cells were 

measured through spectroscopy. Previous studies suggest the addition of Curcumin and Oxamate inhibit 

lactate release in fat cells. We are continuing this research to further investigate this relationship as well as 

quantify glucose uptake in the cells. Curcumin is a yellow-pigment substance found in turmeric which has 

been used as an anti-inflammatory agent for years. Oxamate is a known inhibitor of Lactate dehydrogenase, 

which catalyzes pyruvate to lactate. However, due to Curcumin’s inability to be absorbed in the blood stream, 

it will serve as a model for further research.  If these experiments are successful, further research on fatty 

acid release will be investigated.  

Methods: 

     Adipocytes from rat adipose tissue were isolated using 4mg of collagenase and 

incubated for 45 minutes at 37 ˚C. After separation the adipocytes were suspended 

in 1mM glucose solution. 800 µL of isolated fat cells were incubated in the presence 

of Insulin, Insulin and Oxamate, and Insulin and Curcumin at 37 ˚C. Samples were 

allowed to incubate for 30, 60, and 90 minutes.  
 

The assay method used to quantify glucose uptake was a glucose oxidase/peroxidase 

reaction that utilized O–dianisidine dye. An NAD reduction assay was used to 

quantify lactate production with use of Lactate Dehydrogenase. Samples were 

assayed for 60 minutes. 
 

UV spectroscopy was used to measure glucose levels at 460nm and at 340nm to 

measure lactate. 

Results and Conclusions: 

     Figure 1. shows the amount of glucose used by cells in each sample. Using a 

calibration curve and a time zero sample, the relative amount of glucose used by the 

cells was calculated. Here the amount of 800 nmol of glucose serves as the beginning 

input in the samples prior to incubation. There is a clear increase in glucose uptake in 

the samples containing Insulin. The samples containing Insulin and Curcumin show 

significant repression of glucose uptake. Recent experiments show no significant data on 

samples containing Oxamate.  
 

     This is the basis for further research and repetition of the assay methods. The 

objective is to inhibit high rates of glucose uptake in cells which ultimately leads to 

steady lipolysis in the body. We will continue this research and optimize assay methods. 

Repetitions of these experiments are necessary to show any definite effects of 

Curcumin.  
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