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*Abstract (original summary).* Organs exchange metabolites, hormones, immune cells and circulating proteins,

allowing dysfunction in one system to influence another. This essay explores cross-organ propagation of

age-associated constraints while emphasizing common-cause confounding. It asks whether organ-specific

functional trajectories can identify causal relationships rather than simply correlate multiple manifestations of

illness.

Aging can travel between organs

Organs exchange hormones, metabolites, immune cells, proteins and extracellular vesicles. A kidney with

reduced clearance alters the chemistry encountered by brain and heart; inflamed adipose tissue can influence

vascular biology; altered marrow clones may send inflammatory cells throughout the body. Organ-specific

proteomic aging estimates suggest that different systems can diverge, yet circulating signals allow those

differences to influence neighboring physiology. The important question is which cross-organ communications

are causal rather than merely correlated.

A proposed propagation model

An aging organ could increase another organ's vulnerability by increasing circulating harmful signals, reducing

protective outputs or imposing higher metabolic demands. The receiving tissue's response would depend on its

own reserve and local context. This model has experimental analogues in blood-exchange studies, although such

experiments cannot isolate every factor nor establish simple clinical therapies. It differs from the idea that one

bad organ always causes a cascade: chronic disease often has common upstream exposures affecting several

organs simultaneously.

Why directionality matters

Suppose inflammatory proteins correlate with heart and kidney decline. Did the kidney cause the heart's

deterioration, did vascular disease injure both, or did a third process change protein clearance and tissue function

simultaneously? Cross-sectional measures cannot reliably decide. Longitudinal organ-specific measurements and

mechanistic intervention studies are needed. The interpretation is especially difficult when plasma-proteomic

scores are influenced by renal filtration and circulating cell populations.

A clinically useful consequence

The Institute's proposed concept of cross-organ regenerative constraint asks clinicians to identify whether a

seemingly local treatment is limited by another organ. An orthopedic recovery plan may fail when severe anemia

or heart failure reduces exercise tolerance. The idea becomes credible through precise examples, not through

claiming all aging is transmitted through the blood.

A clinical thought experiment

If impaired kidney clearance elevates circulating proteins attributed to brain aging, a statistical organ-age model

could appear to detect neurological decline when the primary change is filtration. Conversely, chronic marrow
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inflammation could genuinely affect vascular aging far from the blood-cell source. These scenarios require

different explanations despite involving the same plasma compartment.

What would discriminate among explanations

Directionality can be investigated through repeated organ-specific measures, genetics, interventions and carefully

chosen natural experiments. The general hypothesis fails if organ-specific effects dissolve after common causes

are accounted for. Its value is as an invitation to map exchanges rather than assume that a blood biomarker

identifies where the disorder began.

Aging organs communicate, but not telepathically

The expression 'one organ ages another' is useful only if it names a mechanism. Tissues exchange hormones,

metabolites, inflammatory mediators, extracellular vesicles and neural signals. A disorder in one organ can

therefore modify conditions experienced elsewhere. Examples already familiar to medicine include kidney

disease altering mineral metabolism and cardiovascular risk, chronic heart disease affecting renal perfusion, and

endocrine disorders changing muscle and bone physiology. These processes are causal candidates, not proof of a

generalized transmissible aging factor.

Organ-specific proteomic age measures create a new observational opportunity: investigators can ask whether an

unexpectedly old-appearing signature in one tissue predicts subsequent abnormalities in another. But prediction

alone is ambiguous. Shared determinants such as smoking, diabetes, socioeconomic disadvantage or chronic

inflammation may affect both organs simultaneously. A circulating biomarker could rise because one organ

produces more of it, because another clears less, or because blood volume and cell composition have changed.

The causal direction problem

Suppose an apparent kidney-age score predicts later cardiovascular impairment. Three explanations are plausible.

Kidney dysfunction may generate signals that damage vessels. Early vascular disease may reduce kidney function

before cardiovascular symptoms appear. Or both may arise from a shared upstream exposure. A statistical

sequence does not decisively identify which is true; conventional kidney measures, cardiovascular testing and

repeated mediator assessment are needed before a mechanistic conclusion is credible.

The phrase 'accelerated aging' can also obscure ordinary pathophysiology. Chronic kidney disease can cause

well-characterized endocrine and vascular complications without requiring a separate organ-aging mechanism. A

new framework must predict more than these recognized effects or improve decisions relative to existing clinical

measures.

An experimental route

A strong study would identify a specific mediator, demonstrate its change in the proposed source organ, show

that it acts on a defined recipient tissue and establish that reducing the mediator alters the recipient's outcome.

Tissue-specific genetic manipulations or selective pharmacologic approaches can assist in animal models. In

humans, causal inference may be strengthened by natural experiments and carefully controlled interventions,

though each method brings its own assumptions.

An instructive negative result would occur if adjusting the proposed upstream organ-age signal did not change the

downstream tissue after other mechanisms were accounted for. That would weaken the claim of directional

organ-to-organ aging, while still allowing the biomarker to serve a prognostic role.
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Organ recovery may also produce beneficial signals

Communication is not necessarily harmful. Improved physical activity can produce changes in muscle-derived

signals that influence systemic physiology. Restored endocrine or renal function can normalize circulating

conditions for other tissues. Yet it would be premature to claim that improvement in one organ inevitably

rejuvenates the rest of the body. The response depends on whether the downstream tissue retains capacity to

benefit and whether structural damage is already established.

The Institute's useful question is therefore whether selected aging-associated organ states become amplifiers of

decline beyond their local dysfunction. Its answer will probably be heterogeneous. Some patients may have a

dominant systemic driver; others have several partly independent diseases. The value of a mechanistic account

lies in identifying the difference instead of attributing the whole body to one hidden deteriorating organ.

The difference between messenger and passenger

A protein associated with one organ's aging may circulate because it transmits a damaging signal, because it is

released from injured cells, or because clearance has changed. These interpretations imply different interventions.

Blocking a messenger could help; blocking a harmless injury marker would not. Increasing clearance may lower

a marker without altering the pathology that caused its production. Consequently, biomarker discovery must be

followed by receptor and tissue-response experiments before a mechanistic claim is made.

An ideal study would trace the origin of a candidate factor, measure whether it reaches the proposed recipient

tissue at biologically relevant concentrations, and examine the response when its activity is selectively altered.

Experiments that change whole plasma are less discriminating because many factors move together. Human

observational data can help prioritize targets but rarely identify a complete direction of causation.

The phrase 'organ-to-organ aging' is most credible when used for an identified pathway and an explicitly limited

outcome. Otherwise it risks becoming a sophisticated name for the unsurprising fact that chronic disease in one

organ can affect the rest of the person.

Cross-organ effects can create loops rather than chains

The phrase 'organ A ages organ B' suggests one-way causation, but physiological systems contain feedback.

Kidney dysfunction can contribute to hypertension, while hypertension can worsen kidney injury. Heart failure

can reduce renal perfusion, and renal changes can increase cardiovascular load. Such loops can become

self-reinforcing without requiring a novel circulating pro-aging molecule. A useful model must state whether it

proposes an established feedback loop or a newly identified mediator.

This distinction affects intervention logic. If correcting one organ's condition improves the other through known

physiology, that may be valuable clinical care without constituting proof of systemic rejuvenation. A more radical

claim would require showing effects that persist beyond expected changes in blood pressure, fluid balance,

inflammation or other recognized pathways.

The hypothesis might also be tested through recovery following effective treatment of one organ. If improving

renal function or controlling endocrine disease produces predictable improvements in muscle or vascular

physiology, that is consistent with cross-organ communication. But it does not prove that an organ's abstract age

has reversed. Investigators should identify which established mediators changed and determine whether any

residual association remains after accounting for them. The distinction is productive: it can reveal whether a

proposed organ-aging model offers explanatory power beyond ordinary physiology. If it does not, clinical
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practice may need better integration of existing disease knowledge rather than a new biological-age metric.
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