
Results 
 

Total HDL-TG 
Unexpectedly, a negative but non-significant correlation resulted 

between the average HDL-[TG] and TRL-[TG] (R = -0.54, P = 

0.21).  

 

 

 

 

 
 

 

 

Because of substantial individual variation, both HDL- and TRL-

[TG] did not measurably change over time (P = 0.975 and P = 

0.319). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dietary TG 
A positive and significant correlation existed between the 

proportion of fat of dietary origin in HDL and TRL, as predicted (R 

= 0.93, P = 0.003). 
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Background 
Low levels of high-density lipoprotein cholesterol (HDLc) are 

thought to increase the risk for heart disease. Low HDLc in 

obesity is thought to result from greater flux of blood triglycerides 

(TG), particularly after meals, which stimulate lipid transfer 

mediated by the enzyme cholesterol ester transfer protein 

(CETP).  CETP exchanges core lipids between TG-rich 

lipoproteins (TRL) and HDL, resulting in HDL that are enriched 

with TG. Evidence indicates that TG-rich HDL clear more quickly 

from plasma resulting in lower HDLc concentrations in both the 

fed and fasted states. This scenario of events, i.e., 

hypertriglyceridemia postprandially, elevated CETP activity, and 

the resulting low HDLc concentrations, is supported by strong in 

vitro data.  However, the direct transfer of dietary-TG from TG-

rich lipoproteins to HDL has not been measured in vivo in 

humans. 

 

 

 

 

 

 

 

   

 

 

 
 

 
 

Dietary fat is labeled by incorporating a stable isotope of triglyceride ([2H31] glyceryl-tripalmitate) into a 

test meal.  The dietary fat absorbed in the intestine is packaged into a chylomicron (A) for distribution to 

body tissues.  At the peripheral tissue, dietary fats liberated through the action of lipoprotein lipase are 

destined for either storage or oxidation (B).  The resulting chylomicron remnant is taken up by the liver 

and the dietary fat may be repacked into very low-density lipoproteins and secreted out of the liver (C).  

The dietary fat from either chylomicrons or very low-density lipoproteins (collectively, TRL) can be 

transferred to HDL through the action of CETP (D).  As detailed above, the resulting TG-rich HDL is 

destined for degradation at the liver (E). 

 

Objective 
The goal of this study was to utilize an in vivo method to directly 

quantify the transfer of dietary TG from TRL to HDL during a 

period of nocturnal hypertriglyceridemia (midnight to 7:00 am). 

We hypothesized that the TG content of HDL will positively 

correlate with that in TRL and that the proportion of HDL-TG from 

the diet will positively correlate with the proportion of TRL-TG 

from dietary sources. 

 

Methods 
Previously, eight obese and hypertriglyceridemic subjects were 

fed a meal containing with 2H31-glyceryl-tripalmitin to track the 

contribution of dietary fat to lipoprotein TG. Blood sample were 

collected from midnight (3h post meal) to 7:00 AM and TRL-TG 

concentrations ([TG]) and the contribution of dietary fat to TRL-

TG were determined. For the present study, HDL was isolated by 

ultracentrifugation, lipids extracted using the Folch extraction 

method, and TG isolated by thin layer chromatography. Total 

HDL-[TG] was quantified using an enzymatic assay, and the 

contribution of dietary fat to HDL-TG using gas 

chromatography/mass spectrometry. Pearson’s correlations and 

one-way ANOVAs were conducted in SPSS version 21. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The proportion of HDL- and TRL-[TG] from diet decreased as 

time from the meal increased (P = 0.042 and P < 0.001).  

 

 

 

 

 

 

 
Conclusions 
• It was hypothesized that TG from a meal would increase in 

TRL and drive an increase of TG in HDL. However, a change 

in total HDL-[TG] over the 7 hour period was not observed, 

and there was no correlation between total TRL- and HDL-

[TG]. 

• It is possible that the capacity for HDL to accept TG is 

saturated in these hypertriglyceridemic participants who were 

fed and infused with fats for 4 days prior to the collection of 

this data.  

• However, the proportion of dietary fat in TRL and HDL did 

positively correlate, confirming that TG is being transferred 

from TRL to HDL over this period and being cleared at 

relatively the same rate.  

• These results are the first to show that dietary fat is transferred 

to HDL from TRL in vivo, but suggest that in an overnight 

period in hypertriglyceridemic participants it does not lead to 

an increase in HDL-[TG] and may not contribute to decreased 

HDLc concentrations. 

 

Acknowledgements 
Student Research Services Grant 

College of Education, Health, and Human Science 

Grant DK 58286 01A1 

UW-Stout Chemistry Department 

Dr. Elizabeth Parks, UW-South Western Medical Center 

 

References 
Donnelly, K. L., Smith, C. I., Schwarzenberg, S. J., Jessurun, J., Boldt, M. 

D., & Parks, E. J. (2005). Sources of fatty acids stored in liver and 

secreted via lipoproteins in patients with nonalcoholic fatty liver 

disease. The Journal of Clinical Investigation, 115(5), 1343–51. 

Ginsberg, H. N., Zhang, Y.-L., & Hernandez-Ono, A. (2006). Metabolic 

syndrome: focus on dyslipidemia. Obesity, 14 Suppl 1, 41S–49S.  

Lamarche, B., Uffelman, K. D., Carpentier, A., Cohn, J. S., Steiner, G., 

Barrett, P. H., & Lewis, G. F. (1999). Triglyceride enrichment of HDL 

enhances in vivo metabolic clearance of HDL apo A-I in healthy men. 

The Journal of Clinical Investigation, 103(8), 1191–9.  

Pastromas, S., Terzi, A.-B., Tousoulis, D., & Koulouris, S. (2008). 

Postprandial lipemia: an under-recognized atherogenic factor in 

patients with diabetes mellitus. International Journal of Cardiology, 

126(1), 3–12.  

Tall, A., Sammett, D., & Granot, E. (1986). Mechanisms of enhanced 

cholesteryl ester transfer from high density lipoproteins to 

apolipoprotein B-containing lipoproteins during alimentary lipemia. The 

Journal of Clinical Investigation, 77(4), 1163–72.  
 

 

 

 


