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Summary and findings: Whalley K. Neural excitability promotes glioma growth. Nat Rev
Neurosci. 2025 Dec 16. doi: 10.1038/s41583-025-01017-x. Epub ahead of print. PMID:
41402625.

Here’s a clear, annotated summary of Whalley’s Nature Reviews Neuroscience article
“Neural excitability promotes glioma growth” (Dec 16 2025). Nature

2) Summary & Key Findings

1. Central thesis:

Whalley’s review highlights how neural excitability within the tumor microenvironment
actively promotes glioma proliferation. Gliomas do not passively grow, but interact with
and exploit surrounding neural networks — especially through neuron-glioma synaptic
activity. Nature

“2 Neural-Glioma Interactions

e Glioma cells integrate into neural circuits:
Glioma cells in the brain can form functional connections with neurons and are influenced
by electrical activity within local neural networks. Nature

o Tumor grade and neural effects:
The degree of neural excitability correlates with glioma aggressiveness:

o High-grade gliomas are associated with greater neural hyperexcitability.

o Neurons in high-grade glioma-infiltrated cortex fire more readily and show altered
electrophysiological profiles compared with low-grade glioma regions. Nature

o Synaptic dynamics differ by tumor grade:
In high-grade tumors, neuron-glioma synaptic currents are longer in duration, even if
amplitude is reduced relative to low-grade glioma tissue — suggesting differential
synaptic integration linked to tumor biology. Nature

~/ Mechanisms Linking Excitability to Growth

Increased neural activity directly drives glioma proliferation:

o Elevated excitability in surrounding neurons leads to enhanced neuron—glioma network
activity, which in turn boosts tumor cell proliferation. PubMed

1/2


https://chatgpt.com/c/69540ab2-e774-832a-9556-905cba008ce0
https://www.nature.com/articles/s41583-025-01017-x?utm_source=chatgpt.com
https://www.nature.com/articles/s41583-025-01017-x?utm_source=chatgpt.com
https://www.nature.com/articles/s41583-025-01017-x?utm_source=chatgpt.com
https://www.nature.com/articles/s41583-025-01017-x?utm_source=chatgpt.com
https://www.nature.com/articles/s41583-025-01017-x?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/41298888/?utm_source=chatgpt.com

o This suggests a feed-forward loop: gliomas increase local excitability — heightened
excitability drives tumor growth — tumor growth further alters neural circuits to sustain
excitability.

Clinical relevance:

These interactions help explain why high-grade gliomas (e.g., glioblastoma) grow more
aggressively and often correlate with epileptiform activity and seizures in patients — a
sign of circuit disruption. PubMed

# Implications & Future Directions

1. Reconceptualizing glioma progression:

Glioma growth is not solely driven by intrinsic oncogenic pathways but by interplay with
neural activity. This underscores the need to view cancer progression within the
neurophysiological context of the brain. Nature

2. Therapeutic opportunities:

o Targeting neural excitability (e.g., ion channels, synaptic transmission modulators)
could be a novel strategy to slow tumor proliferation.

» Disrupting neuron—glioma synaptic integration might reduce pro-tumor signaling
within the microenvironment.

3. Broader context:

These findings align with emerging research showing electrical activity and synaptic
communication as important regulators of cancer growth, expanding beyond traditional genetic
and molecular frameworks. PubMed

s® Take-Home Points

» Neural excitability is a driver, not just a consequence, of glioma growth. Nature

» High-grade gliomas exhibit stronger neuron-tumor electrical interactions linked to
aggressive proliferation. PubMed

e Modulating the neural microenvironment represents a promising therapeutic angle
in glioma treatment paradigms. Nature
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