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Introduction 

This project focuses on expression of the enzyme 
adipose triglyceride lipase (ATGL) and its regulation by 

insulin and glucose. ATGL catalyzes the initial, rate-
limiting step in the breakdown of triacylglycerol. In a 

fasting state, the products of triacylglycerol breakdown 
are used as fuel for cells, and glucose is conserved 

and used as fuel for the brain. In obese subjects, ATGL 
activity has been observed in the fed state, providing 

fatty acids as an alternative cellular fuel source to 
glucose. With fatty acids fueling the cells, less glucose 

is utilized, leading to elevated blood glucose 
concentration. Chronic high blood glucose 

concentration can lead to the development of insulin 
resistance and Type-2 Diabetes Mellitus (T2DM). 

Previous studies from Dr. Green’s lab have shown that 
hyperglycemia in the presence of high insulin levels 

can further increase fatty acid release, perhaps 
resulting in a “vicious cycle,” leading to insulin 

resistance and T2DM [1]. We are investigating the 
concentration of ATGL in adipocytes incubated with no 

additions, insulin, glucose, or insulin + glucose for 
various times up to 24 hours. We are extracting 
proteins from the adipocytes and measuring the 

concentration of ATGL using Western blot analysis.  

 
Discussion 

The results obtained thus far support our hypothesis that the 
concentration of ATGL in adipocytes will increase when 

incubated with both glucose and insulin. As discussed in the 
introduction, these results have implications in the 

development of Type-2 Diabetes Mellitus. 
 

 
Hypothesis 

The concentration of ATGL in adipocytes will 
increase when incubated with both glucose and 

insulin. 
 

 
Results 

In trial 1, extracts from rat liver and fat cells were used to 
compare the relative presence of ATGL in each type of cell. 
It was observed that ATGL was expressed in fat cells but 

not in liver cells. In trial 2, male rat adipocytes were treated 
with no additions, glucose, insulin or glucose + insulin for 24 
hours. It was observed that ATGL expression was greatest 
in the insulin + glucose samples. With this information, trial 
3 focused on investigating ATGL expression over time with 
glucose + insulin incubation. In trial 3, male rat adipocytes 

were treated with no additions or insulin + glucose for 0 
hours, 2 hours, 17 hours or 22 hours. It was observed that 

over time, expression of ATGL decreased over time and the 
22 hour sample showed the greatest difference in enzyme 
expression between the control and the insulin + glucose 
treatment. Regardless of the treatment received, ATGL 

expression decreased over time.  
 

 
Methods 

1. Adipocytes were isolated from male Sprague-Dawley rats 
by collagenase digestion. 

2. The cells were incubated at 37 degrees Celsius 
a. Trial 1: varying amounts of untreated liver and fat 

cells were compared for levels of ATGL    
expression.  

b. Trial 2: fat cells were treated with no additions 
(control), or with insulin (25 ng/ml), or with glucose 
(25 mM) or with a combination of insulin + glucose 
for 24 hours. 

c. Trial 3: fat cells were treated for various times, up to 
24h, with a combination of insulin and glucose. 

3. At the end of the incubation period cells were extracted 
and prepared for SDS-PAGE and Western blot analysis. 

4. The Western blots were incubated with monoclonal rabbit 
antibody to ATGL (Cell Signaling Technology, Inc., 
Danvers, MA), and then developed with chemiluminescent 
ECL plus detection (Abcam Inc., Eugene, OR).  

5. The blots were visualized with a digital camera (Nikon 
D5500). 

6. We anticipate that the experiment will need to be repeated 
a minimum of three times to achieve consistent results. 
Each trial takes 3-4 weeks to complete. 

 

Figure 1. Western blots from trial 1 (a), trial 2 
(b), and trial 3 (c). Trial 1 tested presence of 
ATGL in rat liver (left) and rat adipocytes (right). 
Trial 2 was treated with no additions, glucose, 
insulin or glucose + insulin for 24 hours. Trial 3 
samples were incubated with no additions or 
insulin + glucose for various times up to 24 
hours. 
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Figure 2. Comparison of various amounts of 
liver extract (lanes 1-4) and adipose extract 
(lanes 5-8). Band indicating ATGL presence in 
adipose extract indicated by arrow. 
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