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Abstract

Human biology is better approached as a distributed, adaptive, multi-layer control system than as
a static assembly of replaceable parts. For that reason, local repair, enhancement, or redesign
can create downstream incompatibilities across neural, circulatory, immune, endocrine, and
mechanical layers even when a local intervention appears successful. This concept note
introduces Integrated Human Dynamics as a provisional upper-level framework for describing,
measuring, and eventually controlling those cross-layer interactions. The aim is not to present a
completed grand theory, but to define why such a theory is needed, how it may be organized,
and which experimental entry points are tractable today. The central proposition is that repair
and redesign should be modeled as re-synchronization across layers rather than isolated
modification of a single module. Within this framing, neuroregeneration becomes a near-term
test bed because exploration, selection, reinforcement, pruning, and stabilization can be
observed and manipulated. The note places the author's prior stigmergic neuroregeneration
hypothesis as a local, experimentally accessible sub-framework inside a broader agenda that also
includes developmental biology, mechanobiology, immune compatibility, circulatory integration,
and digital-twin-style safety modeling.
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Why this note

Human repair is often discussed at the level of tissues, molecules, or individual organs. But if the
body is better understood as a distributed adaptive system, then local repair, enhancement, or
redesign can propagate across neural, circulatory, immune, endocrine, and mechanical layers.

A framework is therefore needed that can describe not only local intervention, but also cross-
layer coupling, failure propagation, recovery, and safe control. This note records that framing as
a working concept rather than a final doctrine.

Working definition

Integrated Human Dynamics is a working concept for treating genetic, cellular, tissue, organ,
circuit, systemic, and environmental interactions as a multi-layer control problem with delays,
feedback, and safety constraints.

Describe the body as a coupled hierarchy rather than
a stack of isolated parts.

Estimate where local success will create downstream
incompatibility, instability, or incomplete recovery.

As descriptive science

As predictive science

Design repair, reconstruction, and limited
As an engineering program augmentation under closed-loop control and explicit
safety envelopes.

Central propositions

1. Repair and redesign should be modeled as cross-layer re-synchronization rather than isolated
modification of a single module.

2. Local success is insufficient if neural, circulatory, immune, and mechanical coherence is not
restored.

3. The first practical entry point is therapeutic reconstruction, not radical morphological redesign.

4. Neuroregeneration offers an early test bed because exploration, reinforcement, pruning, and
stabilization can be measured and perturbed.

5. Future augmentation, if ever pursued, must remain downstream of safety modeling, ethical
boundaries, and demonstrated whole-body compatibility.
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Layered architecture

The framework can be organized as six major layers plus a cross-cutting bidirectional feedback
logic.

Layered View of Integrated Human Dynamics

The meaning of local intervention depends on bidirectional feedback across layers.

[ Behavior / Environment Activity, nutrition, learning, social input J
Bidirectional A 4
feedback L Whole-body Integration Circulation, endocrine, immune, metabolism,
posture, mechanical load
Local change L 2
propagates Organs / Circuits Neural circuits, organ function, blood-flow allocatio
upward; local output
A 4
system state
defi Tissue Microenvironment ECM, inflammation, local bioelectric state,
recefines regenerative niche
local control. v
cell State Stemness, differentiation, repair phenotype,
immune cells
A 4
—
[ Genetic / Epigenomic DNA, transcriptional control, epigenetic state J

A practical starting point is to define layer-specific state variables, coupling rules, and safe intervention conditions.

Figure 1. Conceptual layer structure of Integrated Human Dynamics.
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5. Layer table

Example state variables Primary question

Genetic / Epigenomic

Cell State

Tissue Microenvironment

Organs / Circuits

Whole-body Integration

Behavior / Environment

DNA, transcriptional control,
epigenetic state

Stemness, differentiation, repair
phenotype, immune cells

ECM, inflammation, local
bioelectric state, regenerative
niche

Neural circuits, organ function,
blood-flow allocation, local output
Circulation, endocrine, immune,
metabolism, posture, mechanical
load

Activity, nutrition, learning, social
input

What local changes are stable,
reversible, or developmentally
constrained?

Which cell states can be shifted,
retained, and safely coordinated?
Which local conditions permit
repair without dysplasia or
collapse?

How does local repair become
usable function?

How is local success coupled to
systemic stability?

Which external inputs stabilize or
destabilize outcomes?

Connection to the prior neuroregeneration framework

The author's prior manuscript, Stigmergic Neuroregeneration, proposed a local grammar of trace

writing, distributed exploration, selective reinforcement, pruning, and consolidation for adaptive

nerve repair.

In the present framing, that work is not displaced. It is repositioned as a local and experimentally

accessible subsystem inside a broader program concerned with organ/circuit integration, whole-

body compatibility, and safe intervention.

Local sub-frame: write traces -> explore -> reinforce -> prune -> consolidate. Upper frame: connect local success
to organ/circuit function, whole-body stability, and safety control.
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Earliest falsifiable program

Minimal hypothesis M What would weaken it

Local regenerative success without Compare tissue-local readouts If tissue-local success fully predicts
organ/circuit integration plateaus or  against functional circuit readouts in  recovery without higher-level
misfires. nerve-muscle repair models. variables.

Activity-gated or feedback-shaped
reinforcement outperforms static
guidance in heterogeneous repair
settings.

Mechanical and immune boundary
conditions improve failure prediction
beyond purely local regenerative
models.

Compare fixed cue scaffolds with
adaptive reinforcement in PNS repair
models.

If static guidance repeatedly wins
across heterogeneous lesions.

Add immune and mechanical
variables to closed-loop predictions
of repair outcome.

If extra variables add complexity
without predictive gain.

Staged roadmap
| Phase  JFocus | Expectedoutput |

Operational definitions, exclusions,

Phase 0 Vocabulary and boundaries ) .
and a first variable map.
) A closed-loop local repair model
Phase 1 Neuroregeneration entry model . . s
with explicit failure criteria.
Phase 2 Nerve-muscle-vessel-immune Boundary models that connect
coupling local success to organ integration.

Links between pattern formation,
Phase 3 Development/regeneration bridge  regenerative niches, and

reconstruction.

Prediction of stability, failure
Phase 4 Digital twin and safety envelope points, and allowable intervention

windows.

Only after safety, cautiously test
Phase 5 Therapeutic reconstruction first limited structural optimization or

augmentation.

What this note does not claim

1. It does not claim a completed unified theory of the human body.

2. It does not claim a validated route to radical body redesign.

3. It does not argue for bypassing ethics, safety, immune compatibility, or long-term monitoring.

4. It does not assume that local regenerative success automatically scales to whole-body
redesign.

Public positioning for Zenodo

This document is best released on Zenodo as a concept note, working hypothesis, and research
agenda. Versioned updates should refine state variables, readouts, failure criteria, and ethical
boundaries rather than pretend final closure.

The public value of v0.1 lies in clarifying scope and research entry points. Its success condition is
not immediate completeness, but whether it helps organize more precise future work.
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Data and code

Next-version priorities

1. Operationalize the vocabulary: coherence, safety envelope, cross-layer synchronization, and
redesign.

2. Translate the local neuroregeneration sub-frame into measurable variables, readouts, and
failure criteria.

3. Formalize coupling rules across nerve, muscle, vessel, immune, and mechanical boundaries.

4. Separate therapeutic reconstruction, limited augmentation, and radical morphology in both
safety language and ethics language.
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