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Noradrenergic control of neuroinflammation and cognitive function in Alzheimer’s disease

Alzheimer’s disease (AD) is the most common neurodegenerative disease, directly affecting about 24 million people worldwide. 
Currently, there is no effective treatment for AD to prevent, cure, or slow its progression, emphasizing the need for a novel 

therapeutic strategy. The lack of effective AD therapies can be attributed to the complex array of factors involved in its development 
and progression. Given the complex nature of AD, therapeutic agents that simultaneously modulate different key target points 
of AD pathology would represent the most ideal and comprehensive therapy. Beta1-adrenergic receptor (ADRB1), which is 
involved in multiple key aspects of AD, is an unique and therapeutically attractive target for AD that could enable a comprehensive 
strategy for the treatment and management of the disease. Here, we demonstrate that specific activation of G-protein signaling of 
ADRB1 leads to beneficial effects on impaired cognitive function and pathology associated with the disease in two independent 
mouse models of AD. In 2 different transgenic models in which mice either express 5 mutations related to Familial Alzheimer’s 
Disease, (5XFAD; 3 mutations in the amyloid precursor protein and 2 in presenilin 1) or 2 mutations in amyloid precursor protein 
(T41B), transgenic and wildtype male mice were chronically dosed with vehicle or with the G-protein biased ADRB1 partial 
agonist, xamoterol (5XFAD, 6 mg/kg daily oral gavage or 3 mg/kg subcutaneous pump; T41B, 0.3-1.0 mg/kg daily subcutaneous 
injection). When chronically dosed, the G-protein biased ADRB1 partial agonist improved novel object recognition and spatial 
learning in 5XFAD mice, and reduced hyperactivity and improved contextual fear conditioning in T41B mice. Chronic dosing 
with xamoterol also decreased amyloid beta and modulated indices of neuroimmune activation in both models. Reduction in tau 
pathology was also observed with chronic dosing with xamoterol in 5XFDA mice. Together, our findings suggest that activation 
of the ADRB1 G-protein signaling pathway may be a therapeutic approach for AD.
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