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P-07: HYCO-3, an Nrf2 activator that simultaneously releases carbon 
monoxide (CO), ameliorates type 1 diabetes in a mouse model 
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Motterlini2, Đorđe Miljković1, Tamara Saksida1  
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Type 1 diabetes (T1D) is an autoimmune disease that leads to the death of insulin-producing pancreatic β-
cells. The autoimmune response in T1D becomes chronic as a consequence of regulatory mechanisms unable 
to counteract this disease. In this study, we evaluated the anti-diabetic potential of a new hybrid compound 
(HYCO-3) consisting of a CO-releasing molecule conjugated to a fumaric ester derivative that is known to 
activate the Nrf2 and increase the expression of the CO-producing enzyme heme oxygenase-1. T1D was 
induced in C57BL/6 mice treated intraperitoneally for 5 consecutive days with multiple low doses of 
streptozotocin (40 mg/kg BW). HYCO-3 (25 mg/kg BW daily) was administered by oral gavage while the 
control group received the vehicle (DMSO/sesame oil) for 14 days, starting on the first day of streptozotocin 
treatment. To evaluate the development of T1D, glycaemia and body mass were measured weekly. At the end 
of the experiment the pancreas was collected and histochemical analyses for insulin expression were 
performed. Insulitis, the infiltration of immune cells in the pancreas, was also assessed. We found that 
treatment with HYCO-3 lowered blood glucose levels compared to the control group in association with a lower 
insulitis grade and a higher expression of insulin in pancreatic islets. Furthermore, to assess the effect of HYCO-
3 on antigen specific response, cells from the draining pancreatic lymph nodes of diabetic animals were 
stimulated with insulin and HYCO-3 to assess the production of pro-inflammatory markers in cell supernatants. 
HYCO-3 was able to down-regulate the production of IL-17 in the cultures where antigen specific response 
was induced with insulin.  
Overall, our results show that HYCO-3 ameliorated T1D in C57BL/6 mice by inhibiting the recruitment of 
immune cells into the pancreas. These results warrant future investigation of cellular and molecular 
mechanisms by which HYCO-3 acts on immune cells that are of importance in the pathogenesis of T1D. 
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