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Abstract

Increasing evidence suggests that autonomic nervous system dysregulation plays a central role in the persistence of
complex chronic symptom patterns following acute physiological insult. While autonomic disturbance is often considered
within organ-specific contexts—cardiac arrhythmia, gastrointestinal motility disorders, or orthostatic intolerance—the
broader systemic implications remain incompletely understood.

This hypothesis paper proposes that chronic autonomic instability functions as a signalling disorder that alters immune
modulation, inflammatory tone, and visceral sensory processing across multiple physiological systems. Rather than
representing isolated organ pathologies, persistent symptoms may arise from disrupted autonomic regulation of inter-
system communication.

The proposed framework suggests that repeated physiological insults—including viral infection, haemodynamic
compromise, and major surgical intervention—may progressively destabilise autonomic regulatory networks. This
destabilisation may impair the cholinergic anti-inflammatory pathway, alter vagal signalling, and modify neuro-immune
interactions.

Under this model, conditions such as chronic fatigue states, post-viral syndromes, gastrointestinal dysmotility, and
unexplained inflammatory fluctuations may represent different phenotypic expressions of a shared regulatory disturbance
rather than separate diseases.

The Knox Framework therefore proposes that chronic autonomic vulnerability should be considered a disease-modifying
substrate capable of shaping systemic physiological responses over time. The hypothesis encourages further investigation
of autonomic-immune coupling mechanisms and suggests that therapeutic approaches targeting autonomic stabilisation
may offer broader systemic benefits.
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Introduction

The autonomic nervous system (ANS) regulates essential physiological processes including cardiovascular control,
gastrointestinal motility, immune signalling, and inflammatory balance. Through coordinated sympathetic and
parasympathetic activity, the ANS maintains internal homeostasis across multiple organ systems.

When autonomic regulation becomes unstable, however, the consequences may extend beyond the traditional domains
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of cardiovascular or gastrointestinal function. Increasing research suggests that autonomic signalling is intimately
connected with immune regulation and inflammatory responses.

This paper proposes that persistent autonomic dysregulation may act as a systemic signalling disorder, influencing
physiological behaviour across multiple organ systems simultaneously.

Autonomic Regulation of Immune Function

A growing body of research has demonstrated that the nervous and immune systems are closely interconnected. One
of the most important mechanisms underlying this interaction is the cholinergic anti-inflammatory pathway, mediated
primarily through vagal nerve activity.

Through This Pathway:

 Vagal stimulation suppresses excessive cytokine production

» Parasympathetic signalling moderates inflammatory responses
* Neural signals influence immune cell activity

When vagal tone is reduced or disrupted, inflammatory responses may become dysregulated. This suggests that chronic
autonomic instability could alter immune signalling and contribute to persistent inflammatory states.

Progressive Autonomic Destabilisation
The Knox Framework proposes that autonomic vulnerability may develop progressively through cumulative physiological
insults.

Potential Contributors Include:

» Viral infections affecting autonomic neural structures
¢ Major haemodynamic compromise

« Surgical trauma and systemic inflammation
 Chronic stress and metabolic strain

Rather than fully recovering after each event, the autonomic system may become increasingly unstable, producing
long-term regulatory impairment.

Multisystem Symptom Expression
If autonomic signalling governs communication between physiological systems, its disruption may manifest in a wide
range of symptoms that appear unrelated.

Possible Manifestations Include:
Cardiovascular

« palpitations

e orthostatic intolerance

« heart rate variability abnormalities

Gastrointestinal

o dysmotility

* reflux disorders

« visceral hypersensitivity

Immune/Inflammatory

« fluctuating inflammatory markers

» persistent fatigue

« chronic low-grade inflammatory states

Neurological

* brain fog

 sensory hypersensitivity
 autonomic instability during stress

Under this model, these symptoms may represent different surface expressions of a shared underlying regulatory
disturbance.

The Knox Framework: Autonomic Vulnerability as Disease Substrate

The Knox Framework therefore proposes that chronic autonomic instability should be conceptualised not merely as a
secondary consequence of disease but as a disease-modifying substrate capable of influencing the development and
persistence of multiple clinical conditions.
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Key Features Of The Framework Include:

» Autonomic signalling integrates multiple physiological systems

* Repeated physiological insults may progressively destabilise autonomic control
¢ Autonomic instability alters immune and inflammatory regulation

¢ Multisystem symptoms may arise from disrupted signalling networks

Research Implications

The Hypothesis Generates Several Potential Areas For Investigation:

« longitudinal measurement of autonomic function after major physiological insults

« study of vagal tone and inflammatory markers in post-viral syndromes
 exploration of autonomic modulation therapies

« investigation of heart rate variability as a biomarker for systemic regulatory stability

Such research may help clarify whether autonomic stabilisation could provide therapeutic benefits across multiple
conditions.

Conclusion

Autonomic regulation represents a central communication network linking cardiovascular, gastrointestinal, neurological,
and immune systems. When this regulatory network becomes unstable, the consequences may extend far beyond
individual organ systems.

This hypothesis proposes that chronic autonomic dysregulation may function as a systemic signalling disorder, shaping
immune modulation and multisystem symptom expression over time.

Recognising autonomic vulnerability as a potential disease-modifying substrate may help unify disparate clinical
observations and guide future research into integrated physiological regulation.
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