PRECISION IMMUNOLOGY INTELLIGENCE

The Rapamycin
Thymic Paradox

How Pulsed mTOR Inhibition Rejuvenates the Master Organ of Adaptive Immunity and Reconstitutes

the Aged T-Cell Repertoire



| The Crisis of Thymic Involution

T-Cell Output Decay

After puberty, functional thymus tissue undergoes rapid
structural decay, gradually being replaced by fat. By age
75, the primary site of T-cell maturation is virtually

inactive, halting the generation of fresh naive T-cells.

A Immunosenescence Acceleration

Without fresh thymic naive T-cells, our adaptive immune
system becomes chronically depleted. This initiates
progressive systemic 'inflammaging’, severely limiting
our resistance to novel pathogens, vaccines, and early

cancer screens.



| Phase 1: Tactical Suppressive Pause

v Inhibition Active: Direct mTORC1 pathway blockade halts the rapid

division of metabolic-heavy thymocytes.

v Volumetric Decline: Triggers a transient reduction of up to 46.15% in

overall thymic mass.

v Epithelial Squeeze: Causes temporary, reversible loss of cortical

and medullary thymic epithelial cells (TECs).

v The Priming Effect: Effectively pauses baseline operations, clearing

out senescent pathways to prepare for structural remodelling.
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| Phase 2: Rebound & Regeneration

1.3x Mass Overshoot

Upon rapamycin release, the thymus
regenerates dynamically, overshooting
previous baseline volume by up to 130%

in preclinical models.

2

Foxnl Master Drive

mTEC restoration is propelled by the
sharp upregulation of Foxn1 and KIf6
transcriptional pathways during

drug-free intervals.

O

T-Cell Educational reset

The rebuilt medullary networks restore
precise positive and negative selection
environments, expanding naive T-cell

diversification.



| Systemic Immune Rejuvenation

+1.5x%

Functional Thymic Mass Reconstitution

Adaptive Immune Reconstitution

The newly matured, fresh single-positive T-cells released from the
regenerated thymus display significantly elongated telomeres, resetting

their systemic replicative potential.

Furthermore, human experimental data highlights that low-dose mTOR
inhibition directly decreases baseline double-strand DNA damage in

peripheral T-cells, enhancing comprehensive immunological resilience.



| Optimizing Clinical Protocols

Parameter

Thymic Architecture

Naive T-Cell Output

mTORC2 Signaling

Primary Clinical Use

Continuous High-Dose Protocol

Chremionktropinty

Deeply Suppressed (No maturation)

Suppressed (Leads to hyperglycemia/hyperinsulinemia)

Graft rejection prevention / Oncology

Intermittent / Pulsed Protocol

CyclivRegemeratiom

Enhanced (Dynamic naive cell export)

Intact (Preserves essential metabolism)

Precision Inmunogerontology



