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Abstract: Consciousness remains one of the most challenging questions in modern science. This theoretical hypothesis proposes that 

consciousness may emerge from the continuous integration of physiological information generated throughout the living organism during 

the maintenance of cellular homeostasis. Building from the observation that single celled organisms detect environmental changes and 

coordinate adaptive responses without nervous systems, this paper suggests that every living cell continuously evaluates its physiological 

state through homeostatic regulation (Bernard, 1865; Cannon, 1932). In multicellular organisms, the brain is proposed to function as the 

principal integrator of these distributed biological signals rather than the sole origin of consciousness, consistent with concepts of 

embodied consciousness and information integration (Damasio, 1999; Tononi, 2008). Quantum biological mechanisms are discussed only 

as potential future avenues for investigation (Hameroff & Penrose, 2014). This framework is intended to encourage interdisciplinary 

research into organism-wide information integration underlying conscious awareness. 
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1. Introduction 
 

Consciousness has fascinated philosophers and scientists for 

centuries. Despite remarkable advances in neuroscience, no 

universally accepted explanation exists for how subjective 

awareness emerges from biological activity. 

 

Most contemporary theories focus primarily on the brain. 

However, an equally important biological question concerns 

how the brain integrates the physiological information 

continuously generated by trillions of living cells throughout 

the body into a unified conscious experience. 

 

Unlike theories that primarily attribute consciousness to 

neuronal activity alone, the present hypothesis proposes that 

consciousness may emerge from the continuous integration of 

organism-wide physiological information generated as living 

cells maintain homeostasis. 

 

This paper therefore explores whether consciousness should 

be viewed not solely as a property of the brain but as a 

dynamic process grounded in whole body biological 

regulation. 

 

2. The Biological Foundation 
An amoeba consists of a single living cell. It possesses no 

brain, nervous system, spinal cord, or specialized sensory 

organs. Nevertheless, it detects nutrients, avoids harmful 

chemicals, responds to temperature changes, adapts its 

movement, and continually adjusts its behavior to survive. 

 

These responses are mediated through membrane receptors, 

intracellular signaling pathways, ion channels, cytoskeletal 

reorganization, and metabolic regulation. 

 

Although there is no evidence that an amoeba possesses 

subjective consciousness comparable to humans, it clearly 

demonstrates that a living cell can continuously evaluate its 

physiological environment and generate coordinated 

biological responses. 

 

This observation suggests that biological sensing originates at 

the cellular level rather than exclusively within nervous 

systems. 

 

3. The Proposed Hypothesis 
 

Building upon this biological foundation, the present 

hypothesis proposes that every living cell continuously 

evaluates whether its internal and external environments 

favor or threaten homeostasis (Bernard, 1865; Cannon, 1932). 

 

Cells function efficiently and contribute to biological 

harmony through coordinated metabolism, effective 

communication, and physiological stability. Conversely, 

cellular injury, inflammation, oxidative stress, infection, 

metabolic imbalance, or other disturbances generate 

biological signals requiring corrective responses. 

 

Within multicellular organisms, these countless local 

evaluations are continuously integrated by the nervous 

system. The brain therefore functions not simply as the origin 

of consciousness but as the principal integrator of distributed 

physiological information arising throughout the living 

organism (Damasio, 1999; Tononi, 2008). 

 

From this perspective, consciousness may represent the 

dynamic awareness generated by continuously maintaining 

biological equilibrium. This concept also aligns with the Free 

Energy Principle, which proposes that living systems 

continuously minimize prediction errors to preserve adaptive 

stability (Friston, 2010). 

 

The familiar human experiences of pleasure and pain may 

therefore represent higher level manifestations of this 

ongoing organism wide process of homeostatic regulation. 
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4. A Possible Direction for Future 

Investigation 
 

One unresolved scientific challenge is understanding how 

enormous amounts of distributed biological information 

become unified conscious experience. 

 

Current physiology explains much of this integration through 

neural networks, endocrine signaling, immune 

communication, and complex biochemical pathways. 

 

However, whether additional integrative mechanisms 

contribute to this process remains unknown. 

 

Recent discoveries in quantum biology have demonstrated 

quantum coherence in selected biological systems such as 

photosynthetic complexes and avian magnetoreception. 

Although there is presently no experimental evidence 

supporting organism wide quantum mechanisms in 

consciousness, theoretical models have suggested possible 

quantum contributions worthy of future investigation 

(Hameroff & Penrose, 2014). 

 

Accordingly, any quantum contribution should presently be 

regarded as a theoretical possibility requiring rigorous 

experimental verification. 

 

5. Potential Experimental Predictions 
 

Although this paper presents a theoretical hypothesis, it 

generates several experimentally testable predictions. 

 

First, measurable changes in whole body physiological 

homeostasis should correlate with alterations in conscious 

state beyond neural activity alone. 

 

Second, disruption of coordinated cellular homeostasis across 

multiple organ systems should measurably alter conscious 

awareness even when gross neuronal architecture remains 

structurally intact.  

 

Third, improvements in organism wide physiological 

integration should correlate with enhanced conscious 

function and adaptive behavior. 

 

These predictions provide a potential experimental 

framework through which the proposed hypothesis may be 

evaluated and refined. Future experimental investigation of 

these predictions may help evaluate the validity of the 

proposed framework. 

 

6. Conclusion 
 

The ability of single celled organisms to sense and respond to 

their environment demonstrates that biological information 

processing begins at the cellular level before the evolution of 

nervous systems. 

 

Building upon this observation, this paper proposes that 

consciousness in multicellular organisms may emerge from 

the continuous integration of physiological information 

generated as living cells maintain homeostasis. Rather than 

viewing consciousness solely as a product of neuronal 

computation, this hypothesis presents consciousness as a 

whole organism phenomenon grounded in distributed 

biological regulation. 

 

Although this hypothesis requires experimental validation, it 

provides a conceptual framework that may stimulate future 

research integrating neuroscience, physiology, systems 

biology, information science, and quantum biology. 
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