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* Abstract (original summary).* Why does an older organism increasingly survive injury without restoring its
previous function? This synthesis proposes regenerative competence as a six-part framework involving
recognition, mobilization, anatomical instruction, provision, resolution and integration. It connects established
mechanisms across tissues while explaining why molecular rejuvenation, cellular activity, structural
reconstruction and functiona recovery are distinct achievements.

The clinical question

Aging isvisible in wrinkles and measured in years, but one of its most consequential expressionsis the slower
and less complete resolution of injury. The same infection, fall, surgical wound or period of inactivity can have
radically different afterlives in two people. One returns close to baseline; another survives while acquiring a new
disability. The difference cannot be explained by chronological age alone. The Absurd Health I nstitute proposes
regener ative competence as a conceptual description of the coordinated processes required to restore useful
function: damage recognition, mobilization of competent cells, correct anatomical instructions, metabolic
provision, timely resolution and reintegration into a working organ.

The biological architecture

Repair is a sequence rather than a single event. Damage-associated signals recruit inflammatory cells that contain
threats and remove debris. Stem or progenitor cells may proliferate; surviving differentiated cells may enlarge or
divide; extracellular matrix temporarily stabilizes the site. Vessels must deliver oxygen and substrates, nerves
may provide trophic signals, and immune cells must change their behavior as rebuilding proceeds. The tissue
must then stop proliferating, remodel the provisional scar and restore function. A disruption at any stage can yield
aliving but poorly functioning organ. Crucially, this six-function scheme is an organizing proposal, not an
independently validated scale or a claim that all tissues regenerate using the same cell types.

Why the distinction matters

Consider two different failures. An old muscle may retain satellite cells yet respond weakly to activation because
its niche delivers the wrong inflammatory and mechanical messages. A cirrhotic liver may retain hepatocytes
capable of division yet fail to recreate normal |obular architecture because fibrosis distorts blood supply and
matrix organization. Supplying a growth stimulus will not necessarily correct either failure. Likewise, resetting a
DNA methylation profile would not automatically reconstruct a severed nerve, replace missing blood vessels or
clear oncogenic mutations. At least four outcomes must be distinguished: a younger molecular marker, healthier
cellular behavior, restored tissue architecture and sustained functional recovery.

A proposed repair sequence

The model predicts that optimal interventions may change with the repair phase. Early protection and
debridement are different tasks from subsequent proliferation, patterning, vascularization and late remodeling.
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The correct sequence could be tissue-specific and non-linear: some conditions require restored circulation before
cellular stimulation; others need resolution of chronic inflammation before an implanted cell can survive. This
generates a practical question more discriminating than whether atherapy is 'anti-aging': which identifiable
bottleneck doesit remove, and does eliminating that bottleneck improve a patient-important outcome?

Limits and competing explanations

Accumulated DNA mutations, cellular senescence, telomere loss, mitochondrial dysfunction, stem-cell depletion,
infection, chronic disease and social deprivation can each independently constrain recovery. Some injuries cannot
be reversed by improving the surrounding environment because essential architecture or cellular populations are
irretrievably lost. Cancer suppression may also require limitations on proliferative freedom. The present
framework cannot determine in advance which component dominatesin any patient. It should be treated asa
causal map to be challenged by evidence, not asaclinical diagnostic instrument or a replacement for established
disease-specific care.

What would strengthen or weaken the hypothesis

Support would come from observations showing that the six proposed functions add explanatory or predictive
information beyond age, diagnoses, frailty measures and known molecular hallmarks. Evidence against a strong
version would arise if conventional risk variables account for recovery fully, or if apparently restored
‘competence’ fails to improve organ function. A useful research language must predict something not already
obvious. Itsgoal is not to claim that aging has one hidden cause, but to clarify why restoring a molecule, a cell or
alaboratory number is not necessarily restoring an organism.

A clinical thought experiment

Consider a patient recovering from pneumoniawho regains normal oxygen saturation but not endurance. The
initial infection has resolved, yet muscle loss, autonomic symptoms, reduced pulmonary reserve or untreated
cardiac disease may now limit function. The regenerative-competence model would ask which parts of
recognition, provision, rebuilding and integration remain constrained instead of assuming a single persistent
inflammatory cause. This example illustrates an explanatory method; it is not alicense to postpone investigation
of new pathology.

What would discriminate among explanations

A useful causal model should say where it iswrong. If two patients with comparable disease, socioeconomic
circumstances and baseline function have equally good outcomes regardless of the proposed repair components,
the model adds little. If changing a component improves a molecular measure without restoring activity, the
inference must stop at the molecular level. The model should also predict that different tissues have different
[imiting components rather than imposing one master factor.

A recovery failure is not necessarily a failure to heal

To understand why atissue fails to return to baseline, it is useful to separate survival, repair, regeneration and
rehabilitation. A wound can become sealed without recreating the original dermis. A fracture can unite while
leaving an alteration in joint mechanics. Aninjured heart may maintain cardiac output by chamber enlargement
even as contractile reserve declines. These outcomes are not interchangeable. Survival means that a critical
function continues; repair refers to aresponse to injury; regeneration requires meaningful replacement of missing
structure; rehabilitation may improve what a person can do without replacing the damaged structure at all. A
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theory of regenerative competence must not collapse those distinct achievements into a single score.

This distinction also challenges a common inference in longevity medicine: if an intervention changes an
age-associated molecular signature, its recipient has necessarily become biologically younger in a meaningful
sense. DNA methylation, transcriptomic patterns and inflammatory markers are valuable observations, but the
relationship between a marker and a recovered organ is contingent. An intervention might shift methylation at
measured loci while leaving the architecture of a damaged motor unit unchanged. Conversely, resistance training
may greatly improve strength and independence despite leaving many molecular correlates of age intact.
Function can improve without molecular rejuvenation, and molecular readouts can improve without
corresponding functional recovery.

The missing problem of anatomical instruction

A complex organ is not ssmply abag of functional cells. Its cells must be arranged, connected and regulated. The
liver's regenerative response illustrates this point: proliferating hepatocytes can restore mass after partial resection
when the remaining architecture supports regrowth, whereas advanced fibrosis can distort vascular and ductal
organization so profoundly that added proliferative activity cannot reconstruct healthy lobules. In the nervous
system, production of neurons or axons is inadequate unless the resulting structures connect to appropriate targets
with workabl e synaptic specificity. In skeletal muscle, building contractile proteinsis only one component of
recovery if motor-unit loss and neuromuscular-junction disruption remain uncorrected.

The proposed six-part model becomes useful only if these constraints can be assessed separately. Recognition of
injury might be intact while an old inflammatory environment delays transition toward reconstruction. Stem cells
may be present but dormant, poorly instructed or unable to survive in the niche. Nutrient delivery may be
adequate at rest but insufficient during demanding growth. Newly formed tissue might appear anatomically
plausible yet fail when asked to generate force, conduct an electrical signal or respond to endocrine feedback.
Each failure requires a different explanation; no general intervention deserves the name ‘regenerative’ merely
because it stimulates proliferation.

A causal model with bottlenecks, not a checklist

The six functions should be imagined as coupled stages with feedback, not independent boxes to mark as normal
or abnormal. Inflammation helps remove debris, but persistent inflammatory signaling can impair differentiation;
angiogenesis supports reconstruction, but disorganized vessels can perpetuate hypoxia and fibrosis; mechanical
loading builds function in recovering muscle, but inappropriate loading too early may aggravate damaged
structures. The limiting step can therefore move as healing proceeds. A therapy that is beneficial in one phase
might be ineffective or harmful in another.

A useful clinical version of the model would identify a specific injury, arelevant recovery outcome and a
plausible bottleneck. For example, after an uncomplicated hospitalization an older adult may develop reduced
walking speed. One explanation is acute muscle catabolism; another is previously unrecognized cardiopulmonary
disease; athird is medication-related dizziness or diminished confidence after afall. None can be diagnosed from
‘repair debt' alone. The framework is a prompt to ask which measurable limitation is present, not a shortcut that
replaces diagnosis.

The case against the theory

Thereisan important risk of relabeling what is already known. Geriatrics already studies frailty, sarcopenia,
disability, comorbidity and resilience; regenerative biology aready studiesinjury response and stem-cell niches.
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Cadlling their intersection 'regenerative competence' adds value only if it generates new, discriminating
predictions. An empirically useful scale might need to forecast the rate and completeness of functional recovery
after accounting for age, baseline disability, illness severity, nutrition, socioeconomic circumstances and
rehabilitation access. If it does not, the proposed terminology should be abandoned or restricted to ateaching
model.

Nor should the framework suggest that restoring every youthful repair response is desirable. Unrestrained
proliferation and inappropriate persistence of embryonic developmental programs can create dysplasia or increase
oncogenic hazards. Wound closure by scar can be a highly effective survival strategy where perfect anatomical
reconstruction would be slow or dangerous. The objective should be recovery of safe, durable function, not
maximal cellular plasticity.

The strongest form of the hypothesis is therefore modest but consequential: recovery depends on more than the
presence of healthy cells, and the dominant bottleneck may change with time and tissue. Its future rests on
whether those bottlenecks can be identified and corrected in ways that improve human outcomes.
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This is an evidence-informed conceptual essay, not a systematic review, clinical trial, validated diagnostic instrument, or treatment
recommendation.

Editorial status: substantially revised conceptual article. Evidence-informed, not peer-reviewed, not a systematic
review or clinical treatment guidance.
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