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Background: The reactive dicarbonyl compound methylglyoxal (MGO) is mainly 
formed as a byproduct of glycolysis. Immune cell activation leads to a switch to 
glycolysis for their energy demand. We investigated whether MGO is formed in 
immune cells and whether MGO affects immune cell function. 
 
Methods: MGO was measured in human blood fractions and circulating immune cell 

fractions using ultra-performance liquid chromatography-tandem mass spectrometry. 
Oral glucose tolerance tests (OGTT) were performed in 20 abdominal obese 
individuals, and a fluorescent probe was used to track MGO in immune cells using 
flow cytometry. In mice, we injected an iv bolus of 25µg highly purified MGO in 2h, 
24h, and 72h prior to sacrifice. Immune cell numbers were studied in blood and 
tissues using flow cytometry and immunohistochemistry, respectively. 
 
Results: In human, about 50% of whole blood MGO content (3.61±1.04 µM) was 

confined to leukocytes (2.02±0.7 µM), whereas MGO levels in plasma (0.12±0.03 
µM) and platelets (0.007±0.004 µM) were very low. Purified leukocyte subsets 
showed a very high cellular MGO concentrations in lymphocytes (4409±1095µM) 
followed by monocytes (2804±2455µM) and granulocytes (1683±437µM). An 
increased glucose load during OGTT resulted in increased MGO levels in these 
immune cell fractions. In mice, injection of highly purified MGO resulted in a 
significant increase of circulating Ly6Chi monocytes (+207%), T cells (+67%), and 
neutrophils (+61%) after 2h compared to PBS injection, while these immune cell 
numbers were decreased after 72h.  We observed similar results in the liver 2h post 
injection, there was an increasing tendency of hepatic Ly6Chi monocytes (+83%) and 
neutrophils (+36%). However, hepatic macrophage numbers did not change after 2h, 
but increased (+48%) after 72h. 
 
Conclusion: MGO is present in a high concentration in lymphocytes, granulocytes, 

and monocytes, is further increased during an OGTT and may affect immune cell 
recruitment. 
 


