
Neural stem cells, acetylcholine and Alzheimer’s 
disease
To the editor:
The study by Diamandis et al.1 in your May 
issue reported the results of the screening 
of molecules that affect neurotransmission 
pathways in a neural stem cell model; many 
of these molecules had potent effects on 
neural stem cell proliferation. The discovery 
of multipotent neural stem cells within the 
brain has generated interest in finding ways 
to control their proliferation for therapeutic 
use. Significantly, the authors showed that 
neural stem cell proliferation is changed 
by neuromodulatory agents, suggesting 
that neural stem cell proliferation could be 
influenced, in patients, by existing clinically 
prescribed neuroactive drugs. This scenario 
opens exciting new possibilities for the 
treatment of neurodegenerative diseases. In 
particular, the finding that acetylcholine-
receptor antagonists have an antiproliferative 
effect on neural stem cells has important 
implications for the understanding and 
treatment of Alzheimer’s disease.

The brains of patients with Alzheimer’s 
disease have reduced levels of acetylcholine2. 
The most successful treatment for the disease 
is the use of acetylcholinesterase inhibitors 
such as galantamine and donepezil, which 

effectively increase the levels of acetylcholine3. 
Critically, as well as reducing the symptoms 
of Alzheimer’s disease, there is clear evidence 
that acetylcholinesterase inhibitors have an 
additional neuroprotective activity. Studies 
have shown that these drugs have disease-
modifying, rather than purely symptomatic, 
effects4,5. Recent work has also shown that 
patients treated with these drugs accumulate 
lower levels of β-amyloid within their brains6.

The use of acetylcholinesterase inhibitors 
in Alzheimer’s disease can be considered 
analogous to the use of acetylcholine-
receptor antagonists in the authors’1 neural 
stem cell model, which, they showed, 
results in decreased proliferation of stem 
and progenitor cells. This is of great 
significance because it is now known that 
neurogenesis occurs in the adult brain 
and that it can even occur in the brains 
of patients with Alzheimer’s disease7, 
where it seems probable that it may 
delay the progression of the disease. The 
mechanism for the neuroprotective action 
of acetylcholinesterase inhibitors is not yet 
understood, but the work by Diamandis et 
al.1 suggests that the mechanism of action 
could involve increased acetylcholine 

levels acting on the acetylcholine receptors 
of neural stem cells, thus restoring or 
increasing the proliferative activity of these 
cells. Increased proliferation of neural stem 
cells may well mitigate or reduce disease 
progression.

The paper by Diamandis et al.1 opens a 
new angle of attack for the understanding 
and treatment of neurodegenerative diseases 
such as Alzheimer’s disease, something that 
is desperately needed if we are to overcome 
this complex and intractable condition.
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