
Research implications 

Muscarinic Acetylcholine Receptors  

The role of M1 & M4 receptors in 
neurological disease 

Muscarinic acetylcholine receptors (mAChRs) are a subfamily of G protein-
coupled receptors that regulate numerous fundamental functions of the 
central and peripheral nervous systems. There are 5 subtypes1:

M1
 and M4 receptors are present in the central nervous system (CNS) and 

are localized in brain regions responsible for a variety of functions, including 
behavior and cognition.3,5

Research suggests that M1 and M4 receptors may play 
a key role in neuronal signaling in brain regions that are 
thought to be implicated in a variety of neuropsychiatric 
conditions, including6,7: 
•	 Schizophrenia
•	 Alzheimer’s disease-associated cognitive impairment, 

psychosis and agitation
•	 Bipolar I disorder
•	 Irritability associated with autism
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The activation of muscarinic receptors results in either an increase or decrease 
in signaling within the cell depending on the receptor subtype3:

Muscarinic receptors are distributed throughout many areas of the body and 
are responsible for various activities based on location and receptor subtype, 
including2-4:
•	 Neuronal activation and signaling 
•	 Behavior, learning and memory
•	 Cardiac function
•	 Smooth muscle function
•	 Function of glands involved in saliva and insulin production
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Bristol Myers Squibb is committed to rapidly advancing an innovative 
and diverse pipeline in neuroscience. We are researching key pathways 

to slow or stop disease progression and treat symptoms to achieve 
the greatest possible outcomes for patients. 
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Certain behavioral and cognitive symptoms of neuropsychiatric diseases may 
be caused by impairments of brain circuits that impact and can be modulated 
by M1 and M4 receptor activity and/or expression as well as acetylcholine,  
the neurotransmitter and molecule that binds to mAChRs.
•	 Acetylcholine is released in the brain and binds to the M1 and M4 receptors 

to help regulate neurological function. 
•	 M1 and M4 receptors are located in areas of the brain thought to be 

associated with behavioral and cognitive symptoms. 
•	 Abnormal activity of M1 and M4 receptors in these areas of the brain may 

exacerbate those symptoms.6


