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*Abstract (original summary).* Tissue repair requires immune responses to change tasks—from defense and

debris removal toward resolution and regeneration. The immune-permission hypothesis proposes that failure of

this transition can constrain recovery. This paper treats permission as a conceptual sequence, not a new immune

measurement, and outlines how timed cellular and functional observations could test it.

Repair requires permission from the host

A regenerating cell does not operate in isolation. The local immune response determines which debris is

removed, what inflammatory mediators persist and whether new tissue can be accepted and organized. We

propose immune permission as a name for a sequence in which host defenses shift appropriately from protection

to resolution to tissue support. This is not a new immune-cell type or a laboratory test; it is a conceptual

hypothesis about coordination.

The timing problem

An early inflammatory response can prevent infection and initiate healing. Later, unresolved neutrophil activity,

failed efferocytosis or inappropriate macrophage signaling can interfere with rebuilding. Conversely, suppressing

inflammation too early may leave contaminants and damaged tissue in place. The useful endpoint is not 'low

inflammation' at all times but an appropriately changing response. Aging may alter this sequence through

immune repertoire changes, clonal blood-cell populations, senescence and local niche dysfunction.

Why broad immune interventions can disappoint

A therapy that lowers one cytokine may improve symptoms without restoring matrix organization or cell

survival. A therapy that stimulates proliferation may fail if immune cells continue to destroy new tissue.

Transplant biology and chronic wounds offer different examples of this tension. Yet these systems are

heterogeneous; successful repair after a clean surgical incision cannot be modeled identically to infection,

ischemic necrosis or autoimmune tissue damage.

The original test

A serious immune-permission model would characterize transitions among inflammatory phases using repeated

cellular and functional measures, then ask whether correction of a defined bottleneck improves healing. Evidence

against a universal model would be tissue contexts where repair proceeds independently of the proposed

sequence. Its practical value is a disciplined reminder: the best moment to stimulate, suppress or redirect

immunity may be determined by the task at hand, not by a simplistic label of 'good' or 'bad' inflammation.

A clinical thought experiment

A healing wound requires cells that initially confront contamination, then clear debris, and eventually support

restoration. The timing can be more important than the intensity of any single mediator. Chronic ulcers and

infected wounds offer obvious contrasts with clean surgical incisions. A universal anti-inflammatory instruction

would erase precisely the sequence that must be understood.
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What would discriminate among explanations

The model should not infer 'permission' from symptom relief alone. Changes in pathogen burden, cellular

behavior, matrix organization and closure must be measured. A tissue that heals despite failure of a proposed

marker would show that the marker is not necessary in that condition. This disciplined falsifiability prevents a

promising systems concept from becoming circular reasoning.

Why an immune response has to end

Early inflammation can be essential to healing: it recruits cells that contain infection, remove debris and signal to

local tissue populations. Later phases require changes in immune-cell behavior so that rebuilding and remodeling

can proceed. An injury site in which inflammatory activation never appropriately resolves may remain hostile to

differentiation and restoration of function. This sequence motivates the proposed phrase 'immune permission': the

changing inflammatory context may determine when repair can advance.

The term should not be taken literally. There is no known universal immune switch that authorizes every tissue to

regenerate. Muscle, liver, skin and nervous tissue differ markedly in their repair programs, and immune cells can

be supportive or damaging in several phases. Macrophages, for example, exhibit diverse states that cannot be

reduced to a simple harmful M1 versus healing M2 binary. Local tissue signals, microbiology and mechanical

conditions all affect their behavior.

Failure can occur at either end of the response

Insufficient early immunity may fail to clear infection or necrotic debris, leaving a damaged environment.

Excessive or poorly terminated inflammation may produce collateral damage and fibrosis. Premature

immunosuppression could worsen the first failure while improving only selected features of the second. The idea

of a perfect anti-inflammatory medicine makes little sense without identifying the stage and pathway involved.

One practical example is an infected wound with surrounding tissue injury. The immediate priority may include

infection control, appropriate debridement and restoration of vascular supply. Invoking immune permission to

justify suppressing inflammation before the threat is contained could be dangerous. In a sterile chronic fibrotic

process, by contrast, persistent profibrotic signaling may be a therapeutic concern. Similar immune markers can

appear in situations demanding different responses.

The sequence as a testable model

A proposed sequence begins with recognition, moves through controlled activation and clearance, transitions into

inflammatory resolution and eventually supports matrix remodeling and functional integration. Feedback

connects these phases: unresolved debris sustains immune recruitment, abnormal matrix mechanics can

perpetuate inflammatory signaling, and impaired circulation alters local oxygen and metabolite gradients. A

strictly linear timeline therefore will not fit every injury.

Research could measure time-resolved cell states in a defined wound or muscle-injury model. If altering the

timing of one immune pathway changes later tissue architecture and functional performance, the causal model

gains support. If similar immune changes occur without differences in rebuilding, they may be secondary

markers. Interventions must be compared with appropriate wound-care and rehabilitation controls, because

improved clinical management can change several pathways simultaneously.

What the hypothesis must not become
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'Immune permission' should not be presented as a diagnosis for unexplained fatigue, delayed wound closure or

failure of a supplement regimen. These problems have many causes requiring conventional assessment. Nor does

the theory justify immune-stimulating protocols intended to awaken regeneration. Growth-promoting and

anti-inflammatory interventions have complicated risk profiles, particularly in patients with active infection,

cancer or immunodeficiency.

The useful principle is temporal specificity. The same immune process can participate in protection, injury and

recovery depending on when and where it operates. A regenerative treatment may succeed only when it helps a

tissue complete the appropriate transition rather than simply maximizing or minimizing inflammation.

Resolution is an active process, not a blank space

The end of an inflammatory response can involve changes in lipid mediators, cytokine networks, cell trafficking

and local clearance of spent immune cells. It is not adequately described as a passive fall in inflammatory

intensity. This means that suppressing an initiating signal and supporting appropriate resolution may have

different consequences, even if both reduce selected biomarkers. Experimental interventions should distinguish

those routes.

A defining test of immune permission would ask whether a particular late-phase immune transition is required for

cell maturation or matrix remodeling after the original danger has been controlled. Temporal cell profiling could

nominate candidate mechanisms, but selective perturbation is necessary for causal inference. A wound that heals

after inflammation falls may have healed because infection was removed, mechanical conditions improved or the

immune transition itself promoted rebuilding.

There is no basis for assigning each person a generic immune-permission score without validated tissue-specific

measurements. The framework becomes meaningful only when a defined immune transition predicts—and

experimentally changes—functional repair.

Immune transitions have local geography

An immune response measured in peripheral blood may differ from the environment inside a wound or fibrotic

organ. Tissue-resident macrophages, infiltrating monocytes and stromal cells can respond to different local cues.

A serum inflammatory-marker decrease therefore does not establish that a specific tissue has entered an

appropriate regeneration-supporting phase. Local cellular measurements, where feasible, are needed to connect

the mechanism with the repair process.

The most revealing experiment may be spatial and temporal: map immune states near progenitors or vessels

during successful and unsuccessful repair, then selectively change a proposed signaling pathway. A correlation

between immune transitions and healing is only a starting point. The model is strengthened when altering the

transition changes architecture and function, not merely marker expression.

The distinction between sterile and infected injuries is particularly important. The immune environment

appropriate for a clean surgical wound may be dangerous in tissue containing viable pathogens. In one case the

priority can be orderly transition to remodeling; in the other, active microbial control remains essential. Any

proposed immune-permission therapy should therefore identify the presence or absence of ongoing threats and

compare its effects with established treatment. A marker associated with resolution in an animal experiment may

not tell clinicians whether a human wound is adequately protected. Mechanistic humility here is more than an

academic virtue: errors in interpreting inflammation can delay treatment of serious infection.
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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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