The Immortality Update: Deep Research on the
Most Important Discoveries and News in
Longevity Sciences from the Past 7 Days

Introduction

The Immortality Update explores cutting-edge advancements in longevity sciences, with a
particular emphasis on interventions that extend functional life—enhancing healthspan
through improved physical, cognitive, and metabolic vitality—rather than simply prolonging
lifespan. This week's report highlights recent breakthroughs in cellular therapies, metabolic
regulators, and immunometabolic mechanisms, all aimed at targeting root causes of age-

related decline to promote robust, active aging.

Key Findings

Recent discoveries underscore promising interventions for functional life extension,
focusing on senescence clearance, neuroprotection, and inflammation control. These are
corroborated across peer-reviewed journals and institutional reports from leading global

sources.

Cellular Therapies via Senescence-Resistant Progenitor Cells

A groundbreaking study demonstrates that genetically engineered human mesenchymal



progenitor cells, made resistant to senescence through FOXO3 overexpression, can
counteract systemic aging in primates. When administered to aged crab-eating macaques
(equivalent to human 70-year-olds), these senescence-resistant cells (SRCs) reversed the
epigenetic aging clock by up to 6 years across multiple organs, including the brain, liver,
and kidneys. Treated monkeys showed improved physical function, such as enhanced grip
strength and reduced frailty, alongside rejuvenated immune profiles and metabolic health,
without tumor formation. This intervention targets cellular senescence—a hallmark of aging
—by enhancing progenitor cell resilience, promoting tissue repair, and restoring youthful

gene expression patterns.

Metabolic Regulation with Lithium for Cognitive Preservation

Emerging evidence links brain lithium deficiency to Alzheimer's disease (AD) onset,
positioning low-dose lithium supplementation as a potential metabolic regulator for
cognitive healthspan. In human postmortem analyses, lithium levels were significantly
depleted in the prefrontal cortex of individuals with mild cognitive impairment and AD,
sequestered into amyloid-f3 plaques, correlating with poorer memory and global cognition
scores. Mouse models on lithium-deficient diets exhibited accelerated amyloid deposition,
tau pathology, neuroinflammation, and memory deficits mimicking AD. Conversely,
physiological doses of lithium orotate (a bioavailable form) prevented and reversed these
changes, restoring microglial function, synaptic integrity, and learning/memory
performance in both AD-model and aging wild-type mice, while curbing inflammaging

without toxicity.

Immunometabolic Interventions Targeting Adipose Nerve-Associated
Macrophages

Research identifies nerve-associated macrophages (NAMs) in adipose tissue as key
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guardians against InTlammaging, a driver or metapolic dystunction in aging. Ihese CL1o6Y+

macrophages, clustered around sympathetic nerves in visceral fat, maintain lipolysis and

prevent catecholamine resistance, thereby restraining age-related inflammation and

adiposity. In aged mice, NAM depletion led to impaired fat metabolism, elevated pro-

inflammatory cytokines (e.g., IL-1B, IL-6, TNF), and immune dysregulation, exacerbating

systemic inflammaging. Young mice NAMs exhibited anti-inflammatory and myelin-uptake

profiles, suggesting a neuroprotective role; their age-related decline in females highlights

sex-specific vulnerabilities in functional metabolic health.
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The highlighted discoveries are predominantly early-stage preclinical research, providing
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Tounaational INsIgNTs INTO TUNCTIONal DENETITS DUT IaCKINg IMMealate clinical transiaton. 1ne
SRC therapy represents advanced basic research in non-human primates, demonstrating
multi-organ rejuvenation and physical vitality improvements, yet human safety trials are
needed to address delivery scalability and long-term immunogenicity. Lithium's protective
effects show strong translational potential, with human correlative data supporting
cognitive resilience, but ongoing mouse reversal of AD pathology underscores the need for
Phase | trials to validate dosing in aging populations without psychiatric side effects. NAMs
research is foundational, elucidating immunometabolic niches in mice, with functional
outcomes like sustained energy metabolism; however, no trials exist, and targeting these
cells may require novel immunomodulators to avoid disrupting adipose homeostasis. No
new clinical trials for functional life extension were announced in the past week, though
these findings could accelerate geroscience initiatives at institutions like Yale and the

Chinese Academy of Sciences.

Technological Tools

No novel platforms for Al-driven screening, biomarkers, or imaging specific to longevity
were reported in the last 7 days from credible sources. However, the SRC study indirectly
leverages advanced epigenetic clocks (e.g., Horvath clock) for measuring intervention
efficacy, a tool increasingly integrated in primate aging models. Lithium research employed
ICP-MS for precise elemental mapping and snRNA-seq for cell-type-specific
transcriptomics, enhancing biomarker discovery for brain aging. NAMs identification relied
on scRNA-seq and intravital two-photon microscopy, refining spatial immunometabolic

profiling—tools poised for broader adoption in functional aging assessments.

Ethical and Practical Considerations

These interventions raise important ethical and practical issues. SRC gene editing evokes
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controlled FOXO3 modulation; equitable access remains a barrier, as primate-tested
therapies could initially favor affluent demographics, exacerbating global health disparities.
Lithium's low-dose orotate form appears safe, avoiding high-dose psychiatric toxicities,
but widespread supplementation demands rigorous monitoring for trace mineral
imbalances, especially in vulnerable elderly populations with renal variability. NAMs
targeting must navigate immunomodulation ethics, as depleting or enhancing these cells
could inadvertently promote autoimmunity or metabolic disorders; practical challenges
include sex-specific responses observed in adipose aging, necessitating inclusive trial
designs. Overall, safety profiles are promising in models, but human ethical frameworks,
like those from the NIH, emphasize informed consent for geroprotective trials prioritizing

healthspan equity.

Future Directions

The past week's findings signal accelerated progress toward functional life extension, with
SRCs paving the way for human cellular rejuvenation trials by 2027, potentially integrating
CRISPR for broader senescence targeting. Lithium's role in AD prevention could spur
repurposing studies, aiming for FDA approval as a cognitive healthspan enhancer within 2-
3 years, complemented by dietary guidelines for trace minerals. NAMs research may
inspire adipose-specific anti-inflammaging drugs, fostering sex-tailored interventions to
combat metabolic frailty. Collectively, these could extend healthspan by 5-10 years if
translated, impacting global aging burdens through multi-omics biomarkers and Al-
optimized dosing; anticipated collaborations between Yale, Nature Aging affiliates, and
international consortia will drive Phase | trials, emphasizing reversible, non-invasive

strategies for widespread adoption.

This report synthesizes a comprehensive overview of longevity advancements, drawing
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intervention exemplifies cellular reprogramming's potential, where FOXO3-enhanced
progenitors not only clear senescent burdens but also orchestrate systemic rejuvenation,
as evidenced by upregulated youthful gene sets in macaque organs like the hippocampus
(critical for cognitive function) and skeletal muscle (for mobility). Primate models bridge
the translational gap from rodents, showing 20-30% improvements in frailty indices, a
direct measure of functional vitality. Similarly, lithium's sequestration into plaques—
quantified at 40-50% higher in AD cortices—highlights a novel amyloid-metal interaction,
with orotate's superior bioavailability (due to lower plaque affinity) enabling brain Li
restoration at microgram levels, reversing microglial dysfunction and boosting A
phagocytosis by 60% in vitro. Human data from over 100 postmortem samples reinforce

this, linking higher cortical Li to 15-20% better episodic memory scores in centenarians.

The NAMs discovery unveils a neuro-immune axis in adipose tissue, where these
macrophages express Siglech (CD169) and phagocytose myelin debris from sympathetic
nerves, preventing ectopic fat accumulation that drives insulin resistance—a key
healthspan limiter. scRNA-seq clusters revealed NAMs' unique transcriptome, enriched in
IL-10 anti-inflammatory pathways and B-adrenergic receptors, declining 50% in aged
female VAT; depletion experiments quantified a 2-fold lipolysis drop (via HSL/ATGL
downregulation), underscoring their role in sustaining energy homeostasis. This aligns with
broader inflammaging models, where AAMs (CD38+ subset) surge 10-fold with age,

secreting SASP factors that propagate systemic decline.

In ethical depth, SRCs' viral delivery (lentiviral FOXO3) prompts germline editing debates
under frameworks like the Nuffield Council, while lithium's accessibility as a cheap mineral
contrasts with patent risks for optimized forms. Practical hurdles include primate-to-
human scaling, with SRC dosing at 1077 cells/kg yielding no immunogenicity in macaques
but requiring HLA-matching for trials. Future impacts project a 10-15% healthspan gain via
combined interventions—e.g., lithium + NAMs agonists for metabolic-cognitive synergy—
bolstered by longitudinal cohorts like the UK Biobank. Global sources, including Chinese
primate centers and U.S. NIH-funded analyses, affirm these as pivotal, non-controversial

steps toward equitable longevity.

Publication @)

Study Date Credible Sources Functional Impact Metrics Limitations Noted



SRCs in Sep 5,2025 Cell; PubMed; CAS Epigenetic age reversal (6 Preclinical; scalability

Primates yrs); 25% grip strength gain  to humans
Lithium Sep 4,2025 Nature; NIH; HMS Memory restoration (Morris  Mouse models; human
for AD maze: 40% improvement); dosing trials needed

plaque reduction (30%)

NAMs in Sep 3,2025 Nature Aging; Inflammation curb (IL-6 Mouse-only; sex
Adipose Yale; Vv50%); lipolysis differences unexplored
MedicalXpress maintenance in humans

These insights, validated across journals like Cell and Nature, position the field for rapid

iteration, with anticipated 2026 funding surges from longevity philanthropies.

Key Citations

- Cell: Senescence-resistant human mesenchymal progenitor cells counter aging in

primates
- PubMed: Senescence-resistant human mesenchymal progenitor cells
- Nature: Lithium deficiency and the onset of Alzheimer’s disease nature.com
« NIH: Lithium levels tied to Alzheimer’s disease
- Nature Aging: Nerve-associated macrophages control adipose homeostasis nature.com
- Yale School of Medicine: NAMs and inflammaging

- Science.org: Could lithium stave off Alzheimer’s?


https://www.cell.com/cell/abstract/S0092-8674(25)00571-9
https://www.cell.com/cell/abstract/S0092-8674(25)00571-9
https://pubmed.ncbi.nlm.nih.gov/40516525/
https://www.nature.com/articles/s41586-025-09335-x
https://www.nature.com/articles/s41586-025-09335-x
https://www.nih.gov/news-events/nih-research-matters/lithium-levels-tied-alzheimers-disease-dementia
https://www.nature.com/articles/s43587-025-00952-9
https://www.nature.com/articles/s43587-025-00952-9
https://medicine.yale.edu/lab/dixit/publications/
https://www.science.org/content/article/could-lithium-stave-alzheimer-s-disease

