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Dear Editor,
Quantum physics may uncover mechanisms such as biophoton and tubulin entangle-

ment, offering novel insights into neurological disease etiology [1]. A biophoton is an 
ultra-weak light emission produced by biological organisms, typically resulting from 
biochemical reactions such as oxidative stress or cellular metabolism [2].

Tubulin is the protein that assembles into long, cylindrical structures called microtu-
bules, which are essential for maintaining cell shape, intracellular transport, and neu-
ron structure [3].

The role of microtubules in neural infections such as Human cytomegalovirus and 
herpes simplex virus alters microtubule structures in human forebrain neurons, lead-
ing to neurite retraction and syncytia formation [4,5]. Interestingly, treatment with 
paclitaxel, a microtubule-stabilizing agent, restored neurite outgrowth, suggesting a 
neuroprotective role of microtubule stabilization, despite limited effects on viral rep-
lication [4].

Despite significant progress in conventional neuroscience, the complexity of condi-
tions like Alzheimer’s, Parkinson’s, and epilepsy still presents formidable challenges 
[6]. A growing interest in quantum biology offers exciting possibilities, particularly 
concerning the roles of biophotons and tubulin in neural processes [1].

A study by Ostovari et al. [7] suggested that the entanglement between bio-photons 
and tubulin states in neurons could underlie cognitive processes and memory stor-
age in microtubules that are involved in neural communication, and disruptions at 
the microtubule level may interfere with this process, especially in neurodegenerative 
conditions [7].

Furthermore, several studies suggest that biophotons could enable long-range sig-
naling within the brain, potentially influencing synaptic activity, neuronal regulation, 
and possibly the development of neurodegenerative diseases. These light-based sig-
nals could introduce a novel layer of complexity to brain function, operating at the 
quantum level in ways we are only beginning to understand [8]. 

At the same time, tubulin has been proposed as a candidate for quantum compu-
tation in the brain. The Orchestrated Objective Reduction (Orch OR) theory, origi-
nally proposed by Sir Roger Penrose and Stuart Hameroff, postulates that quantum 
coherence might occur within microtubules, which are composed of tubulin [9]. If 
this theory is validated, it could imply that quantum effects within microtubules play 
a role in consciousness and perhaps even in the onset of neurological diseases [10]. 
The combination of quantum phenomena like biophoton signaling and tubulin’s po-
tential role in quantum computation presents an exciting frontier for research into 
neurodegenerative diseases etiology [7]. While it remains speculative, disruptions in 
quantum processes such as biophoton signaling or microtubule quantum computation 
could potentially play a role in the progression of neurodegenerative diseases. Could 
future therapies, aimed at modulating these quantum processes within microtubules, 
offer new approaches to mitigating diseases like Alzheimer’s or Parkinson’s? Although 
these questions push the boundaries of conventional neuroscience, they warrant care-
ful investigation, given their potential to reshape our understanding of brain function 
and dysfunction. Nonetheless, extensive experimental validation is required to explore 
the feasibility of such quantum-based interventions.
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We encourage the scientific community to continue investigating these avenues, as they hold great promise for 

unlocking the mysteries of neurological disease at a fundamental level.
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