
Cleaning House as We Age
Cellular Senescence, Senolytics& a Fascinating 

New Approach to Healthy Aging



WHY DO WE AGE?

Aging is not ONE process.

иШ~ŔƣŸĦőŸŰĬƖŔċũШĲŰĲƖŊǃШƓƖŸĬƨĦƣŔŸŰШ
declines
иШ§ǂŔĬċƣŔƻĲШĬċůċŊĲШċĦĦƨůƨũċƣĲƚ
иШ?  ШĬċůċŊĲШċĦĦƨůƨũċƣĲƚ
иШÂƖŸƣĲŔŰШƕƨċũŔƣǃШĦŸŰƣƖŸũШĬĲĦũŔŰĲƚ
иШ ƨƣŸƓőċŊǃШĤĲĦŸůĲƚШũĲƚƚШĲŉŉŔĦŔĲŰƣ
иШcŸƖůŸŰċũШƚŔŊŰċũŔŰŊШĦőċŰŊĲƚ
иШ9őƖŸŰŔĦШŔŰŉũċůůċƣŔŸŰШŔŰĦƖĲċƚĲƚ
иШÅĲŊĲŰĲƖċƣŔƻĲШĦċƓċĦŔƣǃШĬĲĦũŔŰĲƚ
иШÉĲŰĲƚĦĲŰƣШĦĲũũƚШċĦĦƨůƨũċƣĲ
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MEET THE 
SENESCENT CELL

A senescent cell is:

иШÉƣŔũũШċũŔƻĲ
иШÉƣŔũũШůĲƣċĤŸũŔĦċũũǃШċĦƣŔƻĲ
иШ ŸШũŸŰŊĲƖШĬŔƻŔĬŔŰŊШŰŸƖůċũũǃ
иШÅĲƚŔƚƣċŰƣШƣŸШŸƖĬŔŰċƖǃШĦĲũũШĬĲċƣő
иШ§ŉƣĲŰШĤŔŸũŸŊŔĦċũũǃШƻĲƖǃШċĦƣŔƻĲ
иШ9ċƓċĤũĲШŸŉШŔŰŉũƨĲŰĦŔŰŊШƚƨƖƖŸƨŰĬŔŰŊШĦĲũũƚ

It hasn't died у but it isn't functioning 
like a healthy cell anymore.
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WHY WOULD OUR 
BODIES DO THIS?

Cellular senescence is NOT inherently bad.

It is an important protective mechanism.

When a cell becomes seriously damaged:

ÅÅĲƓċŔƖШŔƣШӛШ?ĲƚƣƖŸǃШŔƣШӛШ§ÅШÉƣŸƓШŔƣШŉƖŸůШ
reproducing

Senescence is essentially a cellular 
emergency brake .
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CELLULAR 
SENESCENCE 
CAN PROTECT US

Temporary, appropriately controlled senescence 
participates in:

иШÑƨůŸƖШƚƨƓƓƖĲƚƚŔŸŰ
иШÂƖĲƻĲŰƣŔŸŰШŸŉШĬċůċŊĲĬ-cell replication
иШìŸƨŰĬШőĲċũŔŰŊ
иШÑŔƚƚƨĲШƖĲůŸĬĲũŔŰŊ
иШEůĤƖǃŸŰŔĦШĬĲƻĲũŸƓůĲŰƣ

We need cellular senescence.

The problem is not simply making senescent 
cells.

The problem is failing to remove them 
afterward.
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WHEN WE'RE 
ò§Ö ]в

Damaged/stressed cell

ӝ

Cellular senescence

ӝ

Immune recognition

ӝ

Senescent cell clearance

ӝ

Problem resolved
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AS WE GET 
§x?EÅв

More cellular stress and damage

More cells entering senescence

Declining immune surveillance and clearance

ӝ

Senescent cells begin accumulating
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WHY DON'T THEY JUST DIE?

Senescent cells can activate powerful 
survival pathways.

They become unusually resistant to:

APOPTOSIS у programmed cell death

The very cells we'd rather eliminate can 
become remarkably good at staying alive.
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THE PROBLEM WITH 
ÑcEÉEШљ§x?њШ9ExxÉ

Senescent cells don't necessarily sit 
quietly.

Many develop:

SASP:

Senescence-Associated Secretory 
Phenotype

They begin releasing biologically 
active substances into their 
surroundings.
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WHEN GOOD 
SASP GOES BAD
Acute / Transient SASP
ӛШfůůƨŰĲШƖĲĦƖƨŔƣůĲŰƣ
ӛШÉĲŰĲƚĦĲŰƣ-cell clearance
ӛШÑŔƚƚƨĲШƖĲƓċŔƖ
ӛШÅĲƚŸũƨƣŔŸŰ

versus

Chronic / Persistent SASP
ӛШ9őƖŸŰŔĦШŔŰŉũċůůċƣŔŸŰ
ӛШÑŔƚƚƨĲШĬǃƚŉƨŰĦƣŔŸŰ
ӛШ~ċƣƖŔǂШĬĲŊƖċĬċƣŔŸŰ
ӛШfůƓċŔƖĲĬШƖĲŊĲŰĲƖċƣŔŸŰ
ӛШ ĲŔŊőĤŸƖŔŰŊ-cell senescence
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WHAT DOES SASP 
RELEASE?

Depending upon the cell and circumstances:

иШÂƖŸ-inflammatory cytokines
иШ9őĲůŸťŔŰĲƚ
иШ]ƖŸƽƣőШŉċĦƣŸƖƚ
иШÂƖŸƣĲċƚĲƚ
иШ~ċƣƖŔǂ-remodeling enzymes
иШ§ƣőĲƖШƚŔŊŰċũŔŰŊШůŸũĲĦƨũĲƚ

The result?

One dysfunctional cell can influence many 
perfectly good neighboring cells.
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ÑcEШљ7 ?Ш Ef]c7§ÅњШ
EFFECT

Think of a neglected house in an 
otherwise healthy neighborhood.

It doesn't merely deteriorate itself.

Eventually it begins affecting:

иШÑőĲШƓƖŸƓĲƖƣǃШŰĲǂƣШĬŸŸƖ
иШÑőĲШƚƨƖƖŸƨŰĬŔŰŊШĲŰƻŔƖŸŰůĲŰƣ
иШ ĲŔŊőĤŸƖőŸŸĬШƚċŉĲƣǃ
иШÑőĲШĲŰƣŔƖĲШĦŸůůƨŰŔƣǃ

Senescent cells can alter the 
tissue environment around them.
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A VICIOUS CYCLE CAN 
DEVELOP

Cellular damage

ӝ

Cellular senescence

ӝ

SASP

ӝ

Inflammation + tissue dysfunction

ӝ

Additional cellular stress

ӝ

MORE SENESCENCE
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љf [x ~~ ]f ]њ

Aging is commonly accompanied by 
persistent, low-grade, sterile 
inflammation.

This phenomenon has been called:

INFLAMMAGING

Senescent cells and SASP are 
considered important contributors to 
this inflammatory aging environment.
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WHERE DO 
SENESCENT CELLS 
ACCUMULATE?

Potentially throughout the body:

иШ7ũŸŸĬШƻĲƚƚĲũƚ
иШ ĬŔƓŸƚĲШƣŔƚƚƨĲ
иШ~ƨƚĦũĲ
иШ7ŸŰĲ
иШ9ċƖƣŔũċŊĲ
иШÉťŔŰ
иШxŔƻĲƖ
иШuŔĬŰĲǃ
иШxƨŰŊ
иШfůůƨŰĲШƣŔƚƚƨĲƚ
иШ ĲƖƻŸƨƚШƚǃƚƣĲů

Cellular senescence is a 
whole -body aging 
phenomenon.
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CELLULAR 
SENESCENCE & AGE-
RELATED DISEASE
The contribution of s enescence is 
being investigated in connection with:

иШ9ċƖĬŔŸƻċƚĦƨũċƖШĬŔƚĲċƚĲ
иШ§ƚƣĲŸċƖƣőƖŔƣŔƚ
иШ§ƚƣĲŸƓŸƖŸƚŔƚ
иШÉċƖĦŸƓĲŰŔċ
иШ~ĲƣċĤŸũŔĦШĬǃƚŉƨŰĦƣŔŸŰ
иШfŰƚƨũŔŰШƖĲƚŔƚƣċŰĦĲ
иШ[ŔĤƖŸƚŔƚ
иШuŔĬŰĲǃШĬŔƚĲċƚĲ
иШÂƨũůŸŰċƖǃШĬŔƚĲċƚĲ
иШ ĲƨƖŸĬĲŊĲŰĲƖċƣŔŸŰ
иШfůůƨŰĲШaging
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CELLULAR 
SENESCENCE IS A 
HALLMARK OF AGING

Cellular senescence is recognized as one 
of the major interconnected biological 
processes of aging.

It interacts with:

иШ~ŔƣŸĦőŸŰĬƖŔċũШĬǃƚŉƨŰĦƣŔŸŰ
иШ?  ШĬċůċŊĲ
иШÑĲũŸůĲƖĲШċƣƣƖŔƣŔŸŰ
иШxŸƚƚШŸŉШproteostasis
иШfůƓċŔƖĲĬШċƨƣŸƓőċŊǃ
иШÉƣĲů-cell exhaustion
иШ9őƖŸŰŔĦШŔŰŉũċůůċƣŔŸŰ
иШ ũƣĲƖĲĬШĦĲũũƨũċƖШĦŸůůƨŰŔĦċƣŔŸŰ
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AGING IS AN 
ACCUMULATION 
PROBLEM
Over time we accumulate:

Damage we haven't completely 
repaired

Damaged components we haven't 
completely recycled

Dysfunctional cells we haven't 
completely removed

Healthy aging, then, involves BOTH:

REDUCING NEW DAMAGE

and

IMPROVING HOUSEKEEPING
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AUTOPHAGY IS 
NOT SENOLYSIS

Important distinction!

AUTOPHAGY

A cell cleans out and recycles damaged 
components inside itself .

SENOLYSIS

An entire senescent cell is eliminated .

Cleaning the house versus demolishing 
a house that is beyond repair.
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OUR BODIES 
ALREADY HAVE A 
SENOLYTIC SYSTEM

Immune surveillance helps recognize 
and remove senescent cells.

Important players include:

иШ ċƣƨƖċũШťŔũũĲƖШĦĲũũƚ
иШ~ċĦƖŸƓőċŊĲƚ
иШÑШĦĲũũƚ

The fundamental problem with aging 
may involve BOTH:

Increasing creation + decreasing 
clearance
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CAN WE SELECTIVELY 
REMOVE SENESCENT 
CELLS?

That question created an entirely 
new area of longevity research.

SENOLYTICS

Compounds that preferentially 
cause senescent cells to die 
while sparing healthier cells.
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SENOLYTIC vs. 
SENOMORPHIC

SENOLYTIC

Get rid of the troublesome cell.

SENOMORPHIC

Reduce the troublesome 
behavior of the cell , including 
aspects of SASP, without 
necessarily killing it.

Two very different approaches to 
the same biological problem.
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Senomorphics: Quieting the Senescent 
Cell

Not every strategy for dealing with senescent cells involves 
eliminating them. Senomorphics, sometimes called 
senostatics, are compounds that help reduce the 
harmful behavior of senescent cells уparticularly their 
inflammatory SASPуwithout necessarily killing the cells 
themselves.  In essence, rather than evicting the 
troublesome neighbor, we convince the neighbor to behave 
better! Examples being investigated for senomorphic activity 
include rapamycin, metformin, resveratrol, curcumin, 
apigenin, and kaempferol , which can influence pathways 
such as mTOR and NF-͑7ШƣőċƣШőĲũƓШƖĲŊƨũċƣĲШŔŰŉũċůůċƣŸƖǃШ
SASP signaling. The distinction is not always absolute, since 
the effects of a compound can vary with dose, cell type, and 
circumstances.

 Nevertheless, it provides a useful framework: 
senomorphics attempt to quiet senescent cells; 
senolytics attempt to eliminate them.  
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Senolytics: Eliminating the 
Senescent Cell

Senolytics take a different approach: rather than simply reducing the 
troublesome behavior of senescent cells, they are intended to selectively 
eliminate them.  Senescent cells develop survival mechanisms that allow 
them to resist apoptosisуthe normal process of programmed cell deathуand 
senolytic compounds target vulnerabilities in those survival pathways, making 
senescent cells more likely to undergo apoptosis while ideally sparing healthy 
cells. 

Examples of compounds being investigated as senolytics include fisetin, 
quercetin (particularly in combination with dasatinib), navitoclax, and the 
dasatinib -quercetin combination (D+Q) . The effects can vary considerably by 
cell type and tissue, so no senolytic works equally well against every type of 
senescent cell. In simple terms: senomorphics quiet the troublesome 
neighbor; senolytics encourage the troublesome neighbor to leave 
altogether.  

This ability to actually reduce senescent-cell burden is what makes senolytics 
such an intriguing area of healthy-aging research.
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ÑcEШљÉÂÅf ]Ш
9xE  f ]њШf?E

Here's where senolytics  become especially interesting.

If the objective is to eliminate a population of unwanted 
ĦĲũũƚв

Why would we necessarily need to take the senolytic  
every day?

Expose senescent cells

ӝ

Trigger their elimination

ӝ

Stop treatment

ӝ

Allow time to pass

ӝ

Repeat periodically

PERIODIC HOUSECLEANING

8/29/2026 Rebecca Montrone, BS - Wondrous Roots, Inc.



ENTER FISETIN
Fisetin is a naturally occurring plant flavonol.

Food sources include:

иШÉƣƖċƽĤĲƖƖŔĲƚШу particularly notable source
иШ ƓƓũĲƚ
иШÂĲƖƚŔůůŸŰƚ
иШ]ƖċƓĲƚ
иШ§ŰŔŸŰƚ
иШ9ƨĦƨůĤĲƖƚ

But dietary exposure is far below amounts 
typically explored experimentally for senolytic 
purposes.
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FISETIN DOES MORE THAN ONE THING

Fisetin has been investigated for:

иШ ŰƣŔŸǂŔĬċŰƣШċĦƣŔƻŔƣǃ
иШ ŰƣŔ-inflammatory activity
иШ9ĲũũƨũċƖШƚŔŊŰċũŔŰŊШĲŉŉĲĦƣƚ
иШ ĲƨƖŸƓƖŸƣĲĦƣŔƻĲШĲŉŉĲĦƣƚ
иШ~ĲƣċĤŸũŔĦШĲŉŉĲĦƣƚ
иШPotential senolytic  activity

Its senolytic properties are what make it 
particularly interesting to longevity researchers.

8/29/2026 Rebecca Montrone, BS - Wondrous Roots, Inc.


