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The Contribution of CCR2+ Mononuclear Cells and 

Resident Microglia to Interleukin-1βMediated Amyloid 
Beta Plaque Clearance 

 
Neuroinflammation is a key component of Alzheimer’s disease (AD) pathogenesis. Particularly, the proinflammatory 

cytokine interleukin-1 beta (IL-1) is upregulated in human AD and believed to promote amyloid plaque deposition. 

However, studies from our laboratory have shown that chronic IL-1 overexpression in the APPswe/PSEN1dE9 

(APP/PS1) mouse model of AD ameliorates amyloid pathology, increases plaque-associated microglia, and induces 

recruitment of peripheral immune cells to the brain parenchyma. To investigate the contribution of CCR2
+
 

monocytes and resident microglia in IL-1-mediated amyloid plaque clearance, we utilized a recombinant adeno-

associated virus serotype 2 containing the cleaved form of human IL-1 (rAAV2-IL-1) to chronically overexpress 

IL-1 in the hippocampus of APP/PS1 mice. First, we investigated if bone marrow-derived (BMD)-mononuclear 

phagocytes recruited to the inflamed hippocampus facilitate A removal. To this end we used a combination of bone 

marrow chimeric studies and CCR2 deletion in the APP/PS1 mouse model of AD. We found that CCR2
+
 

mononuclear cells are recruited to the inflamed hippocampus and associate with amyloid plaques in a CCR2-

dependent manner. However, disrupting CCR2 signaling and recruitment of BMD-mononuclear phagocytes did not 

alter the ability of IL-1β to reduce amyloid plaque burden. These results suggest that infiltrating CCR2
+
 monocytes 

do not contribute to IL-1-mediated amyloid plaque clearance. We then investigated if IL-1 modulates the 

phagocytic clearance of A by microglial cells utilizing flow cytometry, immunohistochemistry, and RNA profiling 

of microglial changes following IL-1 overexpression. For flow cytometry experiments, three days prior to sacrifice, 

APP/PS1 mice received an i.p. injection of methoxy-X04 (MX04) to label amyloid plaques. In agreement with our 

previous findings, we found minimal uptake of A by BMD-myeloid cells (CD45
hi
CD11b

+
). In contrast, the number 

of MX04
+
-microglia (CD45

lo
CD11b

+
) was increased under IL-1 inflamed conditions, but IL-1 did not appear to 

enhance microglial phagocytosis of A. Instead, IL-1 induced microglial proliferation concomitant with increases 

in the cytokines CSF-1 and TGF-1 that are important for microglial proliferation and/or survival. Finally, RNA 

profiling of MX04-A
+
 and A

_
 microglial cells revealed minor differences in phagocytic and proliferation related 

genes, but IL-1 significantly up-regulated genes involved in immune signaling, leukocyte recruitment and 

activation, and antigen presentation. Overall, these studies suggest that IL-1 induces microglial proliferation and the 

expression of genes involved in inflammatory immune functions, which may be directly or indirectly related to A 

clearance. Our findings emphasize the importance of immune cells in AD pathology and provide insight into the 

complex role of neuroinflammation in AD. 


