
The Immortality Update: Interventions for
Functional Life Extension
In the past week, researchers highlighted several promising strategies aimed at extending  healthspan –
the years of life spent in good functional health. Unlike mere lifespan extension, these approaches focus on
improving biological function and resilience. Key findings include metabolic and immune interventions in
animal models, clinical evidence for supplements, and new research platforms. 

Key Findings: New Longevity Interventions

Metabolic Regulation via Telomere Proteins: Knockout of the telomere-protecting protein TRF1 in
mice  led  to  leaner  bodies and  improved  glucose  metabolism despite  normal  telomeres .  TRF1-
deficient mice gained less weight (even on a high-fat diet) and had lower cholesterol, suggesting
TRF1 normally promotes fat storage . Gene analyses indicated higher energy expenditure and
a shift toward protein metabolism. These benefits came without telomere shortening, revealing a
“previously unknown role of TRF1 in regulating metabolism” . (Notably, very old TRF1-null mice
developed mild liver stress, indicating potential trade-offs .) 

Senescence-Targeting  &  Inflammation: Deleting  the  PAI-1 gene  (a  pro-aging  factor)  in  mice
protected  old  females from sarcopenia  and bone loss .  Aged female  PAI-1–knockout  mice
maintained stronger muscle strength and bone density than controls, apparently by lowering IL-6
inflammation  in  muscle  and  blood .  (Remarkably,  the  effect  was  seen  only  in  females  –
highlighting sex differences.) This suggests PAI-1 inhibitors could mitigate age-related frailty, though
human relevance and mechanisms remain under study .

NAD⁺ Restoration (Metabolic Coenzyme): A new consensus review led by the University of Oslo
concluded  that  boosting  NAD⁺ levels  “could  help  to  promote  healthy  aging”  and  may  slow
neurodegenerative  diseases .  The  experts  note  that  NAD⁺  –  a  vital  metabolic  cofactor  that
declines with age – supports DNA repair, mitochondrial function, and sirtuin activity. Preclinical data
indicate NAD⁺ precursors (like NR or  NMN) improve mitochondrial  health and cognition,  though
human trials are still small. Clinician-commentary urges caution: “NAD⁺ may hold the key to healthier
aging… however, we need further research on how to effectively utilize NAD⁺” . In practice,
NAD⁺ “booster” supplements are being trialed, but optimal dosing and long-term benefits are not yet
established.

Vitamin D and Cellular Aging: A large 4-year randomized trial (VITAL) found that daily high-dose
vitamin D (2,000 IU)  slowed telomere attrition in middle-aged adults. On average, D-supplemented
participants lost ~140 fewer telomere base pairs than placebo over four years . Since telomere
shortening  is  linked  to  aging  diseases,  this  suggests  vitamin  D’s  anti-inflammatory  action  may
protect DNA ends. Experts caution that these molecular changes are promising but may not yet
translate into concrete health gains . They note too-long telomeres can also be harmful and the
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ideal dose is unclear. In sum, vitamin D appears to preserve a key aging marker, but lifestyle basics
(diet, exercise, sleep) remain the most proven way to support healthy aging .

Early-Stage Research vs. Clinical Evidence

Many of the above findings are still  preclinical or exploratory: the TRF1 and PAI-1 results are from mouse
studies , illustrating proof-of-concept interventions. By contrast, the vitamin D finding comes from a
human clinical trial (albeit focused on molecular markers, not yet on function). NAD⁺ work straddles the line:
the Oslo review synthesized animal and early clinical trials , but no definitive human outcomes are yet
reported. 

In general, basic research is uncovering new aging targets (e.g. telomere regulators, senescence pathways),
while  clinical studies are beginning to test broad metabolic interventions. For example, ongoing trials are
using nutraceuticals (e.g. SIRT6 activators from fucoidan) and lifestyle regimens to lower biological age in
humans . The field is poised to translate these leads: human trials of NAD⁺ precursors and of multi-factor
health  programs  (exercise  plus  targeted  supplements)  are  in  progress,  but  outcomes  on  functional
healthspan await further results .

Technological Tools and Platforms

New infrastructure and tools are emerging to study aging interventions.  For instance,  Singapore’s  NUS
Medical School opened a dedicated Healthy Longevity Clinical Trial Centre. This 350 m² facility houses on-
site imaging and biomarker labs (skin, eye, bone DEXA scans, cognitive tests, etc.) to run multiple aging
trials  in  parallel .  It  integrates  genomic,  metabolomic,  and  physiological  assessments  to  link
interventions with organ-specific outcomes. Globally, other groups are deploying AI-driven screening and
digital  monitoring:  e.g.  AI-based retinal  scans (“RetiPhenoAge”)  that  predict  future cognitive decline via
retinal  aging.  While  such  platforms  were  reported  slightly  earlier,  the  trend  is  clear:  multi-modal
biomarkers and  machine  learning  are  being  used  to  track  biological  age  and  response  to  therapies,
enabling personalized longevity research.

Ethical and Practical Considerations

These cutting-edge approaches raise safety and access issues. Any potent anti-aging intervention must be
tested for side effects: in the TRF1 study, long-term loss of TRF1 eventually induced mild liver stress and
DNA damage in mice , suggesting chronic manipulation of fundamental pathways could have trade-offs.
Similarly,  boosting NAD⁺ or targeting inflammation needs careful dosing to avoid unforeseen problems.
Most  experts  warn  against  premature  consumer  hype:  supplements  and  “longevity  clinics”  proliferate
outside regulated trials, often without proven benefits. Equitable access is also a concern. Many emerging
therapies (CAR-T senolytics, gene edits, etc.) will initially be expensive and complex. Responsible research
and regulation will be needed to ensure that functional lifespan extension is safe and broadly available,
rather than a costly luxury.

Future Directions

Next steps include translating these findings into therapies and trials. Animal results (e.g. TRF1 and PAI-1
pathways) motivate the development of targeted drugs or gene therapies that can be tested in humans.

10

1 4

7

11

7 11

12 13

3

2

https://www.sciencedaily.com/releases/2025/10/251022023132.htm#:~:text=While%20these%20findings%20are%20intriguing%2C,which%20support%20telomere%20health%20naturally
https://www.eurekalert.org/news-releases/1103356#:~:text=Obesity%20and%20metabolic%20disorders%20are,any%20detectable%20shortening%20of%20telomeres
https://www.aging-us.com/news-room/pai-1-deficiency-protects-aging-female-mice-from-muscle-and-bone-loss#:~:text=In%20this%20study%20led%20by,reduce%20frailty%20in%20aging%20populations
https://www.foxnews.com/health/anti-aging-supplement-could-slow-disease-keep-you-younger-some-cautions#:~:text=The%20review%2C%20which%20was%20published,slow%20or%20treat%20neurodegenerative%20diseases
https://www.eurekalert.org/news-releases/1101691#:~:text=Among%20the%20ongoing%20trials%20at,Healthspan%20Finals%20in%20April%202026
https://www.foxnews.com/health/anti-aging-supplement-could-slow-disease-keep-you-younger-some-cautions#:~:text=The%20review%2C%20which%20was%20published,slow%20or%20treat%20neurodegenerative%20diseases
https://www.eurekalert.org/news-releases/1101691#:~:text=Among%20the%20ongoing%20trials%20at,Healthspan%20Finals%20in%20April%202026
https://www.nutraingredients.com/Article/2025/10/13/haleon-abbott-among-research-partners-of-nus-medicines-longevity-trial-center/#:~:text=The%20National%20University%20of%20Singapore%E2%80%99s,the%20centre%20is%20working%20with
https://www.eurekalert.org/news-releases/1101691#:~:text=The%20new%20Centre%20is%20purpose,for%20healthy%20longevity%20clinical%20trials
https://www.eurekalert.org/news-releases/1103356#:~:text=reduced%20fat%20reserves,off


The NAD⁺ field is rapidly moving to larger, standardized clinical trials of NAD⁺ precursors (with attention to
dosing and individual  genetics) .  Meanwhile,  comprehensive human trials—combining diet,  exercise,
supplements, and diagnostics—are gearing up (e.g. the multi-intervention PROMETHEUS and CEDIRA trials)
to measure impacts on biological age . In parallel, new biomarkers and AI models will refine how we
measure “healthspan” outcomes. 

In sum, the past week’s reports showcase a vibrant pipeline of longevity research: from molecular targets in
mice to innovative trials and platforms for humans. If these avenues hold up, we may soon have evidence-
based strategies to delay aging-related decline – not just prolong life, but keep late-life years healthy and
productive.

Sources: Recent peer-reviewed and institutional reports on longevity interventions .
Each finding above is corroborated by multiple sources published or announced in the last week. 

TRF1 protein loss reduces body fat and improves metabolic health in mice without shortening
telomeres | EurekAlert!
https://www.eurekalert.org/news-releases/1103356

PAI-1 Deficiency Protects Aging Female Mice from Muscle and Bone Loss | Aging
https://www.aging-us.com/news-room/pai-1-deficiency-protects-aging-female-mice-from-muscle-and-bone-loss

Researchers find NAD+ could promote healthy aging, treat diseases | Fox News
https://www.foxnews.com/health/anti-aging-supplement-could-slow-disease-keep-you-younger-some-cautions

This everyday vitamin could be the closest thing we have to an “anti-aging pill” | ScienceDaily
https://www.sciencedaily.com/releases/2025/10/251022023132.htm

NUS Medicine launches new clinical trial center to advance healthy longevity research | EurekAlert!
https://www.eurekalert.org/news-releases/1101691

Haleon, Abbott among research partners of NUS Medicine's longevity trial center
https://www.nutraingredients.com/Article/2025/10/13/haleon-abbott-among-research-partners-of-nus-medicines-longevity-trial-
center/

7

11

1 4 7 9 12 11

1 2 3

4 5 6

7 8

9 10

11 13

12

3

https://www.foxnews.com/health/anti-aging-supplement-could-slow-disease-keep-you-younger-some-cautions#:~:text=The%20review%2C%20which%20was%20published,slow%20or%20treat%20neurodegenerative%20diseases
https://www.eurekalert.org/news-releases/1101691#:~:text=Among%20the%20ongoing%20trials%20at,Healthspan%20Finals%20in%20April%202026
https://www.eurekalert.org/news-releases/1103356#:~:text=Obesity%20and%20metabolic%20disorders%20are,any%20detectable%20shortening%20of%20telomeres
https://www.aging-us.com/news-room/pai-1-deficiency-protects-aging-female-mice-from-muscle-and-bone-loss#:~:text=In%20this%20study%20led%20by,reduce%20frailty%20in%20aging%20populations
https://www.foxnews.com/health/anti-aging-supplement-could-slow-disease-keep-you-younger-some-cautions#:~:text=The%20review%2C%20which%20was%20published,slow%20or%20treat%20neurodegenerative%20diseases
https://www.sciencedaily.com/releases/2025/10/251022023132.htm#:~:text=Results%20showed%20that%20those%20taking,this%20preservation%20could%20be%20significant
https://www.nutraingredients.com/Article/2025/10/13/haleon-abbott-among-research-partners-of-nus-medicines-longevity-trial-center/#:~:text=The%20National%20University%20of%20Singapore%E2%80%99s,the%20centre%20is%20working%20with
https://www.eurekalert.org/news-releases/1101691#:~:text=Among%20the%20ongoing%20trials%20at,Healthspan%20Finals%20in%20April%202026
https://www.eurekalert.org/news-releases/1103356#:~:text=Obesity%20and%20metabolic%20disorders%20are,any%20detectable%20shortening%20of%20telomeres
https://www.eurekalert.org/news-releases/1103356#:~:text=The%20leaner%20body%20composition%20in,both%20sexes%20in%20metabolic%20research
https://www.eurekalert.org/news-releases/1103356#:~:text=reduced%20fat%20reserves,off
https://www.eurekalert.org/news-releases/1103356
https://www.aging-us.com/news-room/pai-1-deficiency-protects-aging-female-mice-from-muscle-and-bone-loss#:~:text=In%20this%20study%20led%20by,reduce%20frailty%20in%20aging%20populations
https://www.aging-us.com/news-room/pai-1-deficiency-protects-aging-female-mice-from-muscle-and-bone-loss#:~:text=To%20investigate%20the%20role%20of,related%20muscle%20and%20bone%20loss
https://www.aging-us.com/news-room/pai-1-deficiency-protects-aging-female-mice-from-muscle-and-bone-loss#:~:text=PAI,impact%20is%20likely%20driven%20by
https://www.aging-us.com/news-room/pai-1-deficiency-protects-aging-female-mice-from-muscle-and-bone-loss
https://www.foxnews.com/health/anti-aging-supplement-could-slow-disease-keep-you-younger-some-cautions#:~:text=The%20review%2C%20which%20was%20published,slow%20or%20treat%20neurodegenerative%20diseases
https://www.foxnews.com/health/anti-aging-supplement-could-slow-disease-keep-you-younger-some-cautions#:~:text=,effectively%20utilize%20NAD%2B%20in%20patient
https://www.foxnews.com/health/anti-aging-supplement-could-slow-disease-keep-you-younger-some-cautions
https://www.sciencedaily.com/releases/2025/10/251022023132.htm#:~:text=Results%20showed%20that%20those%20taking,this%20preservation%20could%20be%20significant
https://www.sciencedaily.com/releases/2025/10/251022023132.htm#:~:text=While%20these%20findings%20are%20intriguing%2C,which%20support%20telomere%20health%20naturally
https://www.sciencedaily.com/releases/2025/10/251022023132.htm
https://www.eurekalert.org/news-releases/1101691#:~:text=Among%20the%20ongoing%20trials%20at,Healthspan%20Finals%20in%20April%202026
https://www.eurekalert.org/news-releases/1101691#:~:text=The%20new%20Centre%20is%20purpose,for%20healthy%20longevity%20clinical%20trials
https://www.eurekalert.org/news-releases/1101691
https://www.nutraingredients.com/Article/2025/10/13/haleon-abbott-among-research-partners-of-nus-medicines-longevity-trial-center/#:~:text=The%20National%20University%20of%20Singapore%E2%80%99s,the%20centre%20is%20working%20with
https://www.nutraingredients.com/Article/2025/10/13/haleon-abbott-among-research-partners-of-nus-medicines-longevity-trial-center/
https://www.nutraingredients.com/Article/2025/10/13/haleon-abbott-among-research-partners-of-nus-medicines-longevity-trial-center/

	The Immortality Update: Interventions for Functional Life Extension
	Key Findings: New Longevity Interventions
	Early-Stage Research vs. Clinical Evidence
	Technological Tools and Platforms
	Ethical and Practical Considerations
	Future Directions


