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Abstract (300 word limit)
Triggering receptor expressed on myeloid cells 1 (TREM1) and iron deposition are involved in many inflammatory diseases and neurodegenerative disorders. As central immune cells, microglia have the ability to retain iron. In addition, TREM1 acts primarily through microglia. However, it remains unclear the role in diabetes-associated cognitive impairment (DACI). In this project, we aimed to investigate the molecular mechanism of microglial iron deposition in DACI and the relationship between TREM1 and iron deposition. We established high glucose (HG) model in BV2/HMC3 and HFD/STZ in C57BL/6J mice. LP17 was used to inhibit TREM1 specifically in vivo and vitro. Transmission Electron Microscopy (TEM), Western blot, Fe2+, GSH/GSSG, MDA and ROS were carried out in vitro. Prussian blue staining, Western blot and immunofluorescence were implemented in vivo. Y-maze and novel object experiments (NOR) were used to assess cognitive performance. We found that concomitant with increased TREM1, iron deposition and antioxidant inactivation were found in microglia in the hippocampus of mice with DACI, this process could be relieved by LP17, which also ameliorated cognitive impairment caused by HFD/STZ. In vitro, iron deposition and lipid peroxidation induced by HG in BV2/HMC3 cells, which could be blocked by Fer-1 and LP17. Also, PERK pathway of endoplasmic reticulum stress (ERS) was down-regulated by LP17 in HG-cultured BV2. In summary, we found iron deposition and antioxidant inactivation occur in the microglia of the hippocampus in HFD/STZ mice with DACI, accompanied by an increase in TREM1, while LP17 alleviated iron accumulation and improved cognitive impairment, which was partially regulated by the PERK pathway of ERS. 
Conclusion & Significance: In this study, we established HFD/STZ animal models with DACI to observe iron accumulation, as well as microglial oxidation in the hippocampus of diabetic mice and investigated the effects of TREM1 on iron accumulation and lipid peroxidation in microglia. We hypothesized that inhibition of TREM1 alleviates DACI by improving microglial iron accumulation and lipid peroxidation through ERS, thus suggesting its translational potential as an attractive therapeutic target for delaying diabetes-associated cognitive decline.
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