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Major Advance in Healthy Longevity: Senolytics
By Mary Benton

TIME Magazine has reported a discovery that will likely transform medical practice. Here is one quote:

“It’s looking like very old mice are able to substantially improve their health span, reduce or delay agerelated diseases, and increase their survival.” 1
The article describes age-reversal research performed at the Mayo Clinic and Scripps Research Institute.
The therapy targets and eliminates senescent cells, which are a factor in degenerative aging.
These findings represent a significant leap forward in reducing and even reversing aging at the cellular level.
The Los Angeles Times on July 10, 2018, reported further:

“Aging…is beginning to look more and more like a disease—and a treatable one at that.”
“...[this new study]...not only offers a clear look at the power of senescent cells to drive the aging
process, but also a pharmaceutical cocktail that, in mice at least, can slow and even reverse it.”
“Compared to mice who aged normally, those that started the dasatinib-quercetin [senolytic] cocktail at
an age equivalent to 75 to 90 years in humans ended up living roughly 36% longer, and with better
physical function.” 2
The last quote indicates that elderly people may be able to restore physical functionality and live longer by purging their
bodies of senescent cells.
The quotes on the left page describing the potential to “transform medical care” were published in a recent issue of the
Journal of the American Medical Association.
Senescent cells lose the ability to properly function. Instead, they linger in a sort of zombie-like state, not fully alive, but not
dead.
As senescent cells accumulate they inflict systemic damage by:
1) Emitting pro-inflammatory signals and
2) Secreting protein-degrading enzymes.3

Mayo Clinic researchers tested the natural compound quercetin in combination with the drug dasatinib. The purpose was to
target and eliminate these zombie-like senescent cells. This experimental “senolytic” treatment restored youthful function and
improved survival.4
Fascinated by these findings, Life Extension® scientists have studied the mechanisms of dasatinib and identified intriguing
natural compounds (theaflavins) that function in a similar senolytic fashion.

Quercetin and theaflavins have complementary activity, and can provide a dual-action approach to help clear senescent cells
from the body to restore youthful function at the cellular level.

Deadly Impact of Zombie-like Cells
What this Mayo Clinic discovery further revealed is the degree of toxicity inflicted by senescent cells:

If only one in 7,000 to 15,000 cells are senescent, then age-related deterioration starts to occur in
laboratory mice.5

To reiterate, just one senescent cell out of 7,000-15,000 healthy cells can initiate degenerative aging.
To make matters worse, senescent cells seem to pass on their age-accelerating toxicity to normal cells, creating a spiral of
pathologic disorders that result in chronic illnesses and premature death.
FROM THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION

JAMA Network™
Scientific Discovery and the Future of Medicine
“…many human pathologic conditions are associated with the presence of senescent cells.”
“Interventions aimed at eliminating those senescent cells, commonly called senolytic, have also
been shown to improve health and extend life in various mouse disease models.”
“If senolytics are shown to be safe and effective in humans, they could transform care of older adults
and patients with multiple chronic diseases.”
Reference: “Aging, Cell Senescence, and Chronic Disease: Emerging Therapeutic Strategies.”; Journal of the American Medical Association (JAMA)
September 17th 2018.

Cell Senescence and Aging
Reducing the senescent In our youth, cells naturally eliminate themselves if they become damaged or dysfunctional. This
cell burden in our tissues process, which damaged (senescent) cells “shut off,” is called apoptosis.
may help maintain optimal
Apoptosis is often referred to as “programmed cell death.” This self-elimination is a normal and
function and reduce the
important part of maintaining and regenerating healthy tissues.6 As organs age, however, more cells
risk for disease.
become senescent.
These zombie-like cells emit harmful compounds that promote inflammation in the surrounding tissue.7-10 Chronic inflammation
is a major contributor to degenerative disorders.11-14
Published research demonstrates that buildup of senescent cells accelerates aging processes and increases risk of agerelated diseases.15-18 Diabetes, obesity, stroke, vision loss, neurogenerative disorders, osteoarthritis, emphysema, and cancer
can be connected to the presence of senescent cells.9,10,17-20
The possibility of removing senescent cells from the body provides a novel approach to modulating and reducing the cellular
factors of aging.4
SENOLYTIC THERAPY

Cellular senescence increases in our tissues as we age.
The presence of senescent cells is associated with the progression of age-related loss of function
and the development of age-related disease.
Reducing the senescent cell burden in our tissues may help maintain optimal function and reduce the
risk for disease.
Natural compounds, such as quercetin and theaflavins, have demonstrated senolytic activity in animal
studies and the ability to improve markers of health in humans.
Incorporation of quercetin into phytosomes improves quercetin bioavailability, and combining it with
theaflavins may prove to be an effective senolytic cocktail.

What Are Senolytics?
Senolytic compounds can be drugs, peptides, or plant extracts that act to cleanse the body of senescent cells.8,21
In human cell and animal studies, consistent findings show that removing senescent cells from the body improves various
markers of aging and prolongs lifespan in some models.4,8,20,22,23
In a 2016 study published in Science, researchers demonstrated that in a mouse model of atherosclerosis, removal of
senescent cells led to significant inhibition of growth and even regression of arterial plaque.24 This ability to block or reverse
plaque growth could be an important step in preventing heart and blood vessel disease.
In another study published in Nature, a mouse model of aging demonstrated that removing senescent cells benefited multiple
tissues, while delaying the onset and slowing progression of age-related disorders.20

How Do Senolytics Work?
Senescent cells fail to undergo programmed self-elimination. Like a contagion, senescent cells pass on their accelerated
aging properties to healthy cells by releasing a number of factors that can cause tissues to deteriorate.
Senolytic compounds target anti-apoptotic pathways. This causes senescent cells to self-destruct and be eliminated from the
body.

Senolytics are able to specifically target these cells and activate their suicide switch so that they proceed to die a normal
death.23 In this way, toxic cells are removed from the body without harming highly functioning cells.
SENOLYTICS: INTERMITTENT VS. CONTINUAL THERAPY – WHICH IS BEST?

Much debate and discussion has arisen in the longevity community as to optimal treatment regimens with senolytic
therapies.

Intermittent therapy with substances having relatively short elimination half-lives may be the better approach to reducing
accumulation of senescent cells in the body.4,8,53
For example, drugs that target expression of pro-inflammatory aspects of senescent cells (i.e., the senescence-associated
secretory phenotype) seem more effective when administered as intermittent therapy.54
Continuous use of high-dose senolytic agents may adversely impact healthy nonsenescent cells.8
Future research focusing upon rates of senescent cell accumulation, reaccumulation, and the immune system’s role in
removing zombie-like senescent cells from the body will help clarify the optimal treatment regimen with senolytic therapy.
For now, intermittent therapy seems best. Based upon the available preclinical research, once weekly ingestion of (high
dose) quercetin phytosome and theaflavins appears to be a logical approach until further information is available.

Quercetin: A Plant-Based Senolytic
Quercetin, a compound found in many fruits and vegetables, has long been recognized for its health benefits.25-30 It is an antiinflammatory agent that has been shown to protect cells and tissues from injury.26-30
In lab studies, quercetin has been demonstrated to improve markers of aging and extend lifespan.31-36 Human studies have
shown quercetin reduces or prevents age-related disease and dysfunction.37,38
In addition to these general health and longevity promoting benefits, the medical literature supporting quercetin as a senolytic
has been growing over the last decade.4,8,23,36,39-41
Quercetin, when combined with other compounds, can clear senescent cells from tissues. When applied directly, quercetin may
enable a rejuvenating effect in healthy cells.4,36,39
A POTENT DUO TO REMOVE SENESCENT CELLS

When the Mayo Clinic began to explore the use of senolytic compounds to remove senescent cells they
combined the cancer drug dasatinib and the nutrient quercetin.
Based on published studies, researchers discovered that theaflavins, found in black tea, target some of
the same cellular signaling pathways as dasatinib and other senolytic drugs known as BCL-2
inhibitors.45-47,56
Signaling pathways comprise the cellular communication network. These signals are passed from molecule to molecule in
the cell, giving the cell instructions on what to do. When signaling pathways become distorted it can result in cancer,
senescence, or other diseases.
Theaflavins may act as a senolytic agent by inhibiting cellular receptors Eph, BRC-ABL, and BLC-245-47,56 to clear senescent
cells from the body. Therefore, without the side effect concerns about drugs that many readers of this magazine have, it is
possible to create a senolytic cocktail using both theaflavins and quercetin to target signaling pathways to remove useless
senescent cells.

Enhancing Quercetin’s Effects
A challenge in fully benefiting from quercetin is that it can have low oral bioavailability.42
To improve quercetin’s absorbability so that the body can obtain higher benefits at lower doses, researchers integrated

quercetin into a phytosome.

Phytosomes combine a natural compound (like quercetin) with a plant-based phospholipid carrier.43
This enables much more quercetin to enter the bloodstream to exert its beneficial effects throughout
the body.
Research led by the Mayo Clinic and Scripps Research Institute scientists used quercetin along with
a chemotherapeutic drug, dasatinib, in their studies.
They demonstrated that quercetin along with dasatinib removed human senescent cells from cell
cultures to a greater degree than either compound alone.4,5
When dasatinib and quercetin were administered to old mice, systemic regeneration occurred.4
Dasatinib is a drug intended to treat cancer. Yet the rejuvenation potential of properly taking dasatinib and quercetin is
compelling.
This prompted Life Extension scientists to seek out a natural compound that exhibits promising senolytic-like effects and
shares some of the same mechanisms of action of dasatinib.44-47 The best candidate is a group of natural compounds found in
black tea called theaflavins.
Like quercetin, theaflavins have exhibited numerous health benefits, including lifespan extension.44,48-51
Most excitingly, theaflavins demonstrated senolytic-like effects in a recent animal study.44
Theaflavins are safe and are not associated with any of the side effects that can occur with dasatinib.52 The combination of
quercetin and theaflavins offers a senolytic punch, without side effect concerns.
Another important finding from Mayo Clinic and Scripps Research Institute is that intermittent dosing of the combination of the
senolytics quercetin and dasatinib improved grip strength, coat condition, movement, and overall health.4
This same study also revealed improvement in a biomarker of senescent cells in the kidney compared with control mice.4
These results suggest that combinations of natural senolytics such as quercetin phytosome and theaflavins may also restore
youthful cellular function, even when taken on an intermittent basis.
APOPTOSIS: PROGRAMMED CELL DEATH

Apoptosis is often referred to as “programmed cell death.”
Ideally, later in life, apoptosis helps to remove old and injured cells, preventing them from interfering
with the healthy function of neighboring cells. Hence, apoptosis can help to maintain optimally
functioning tissues.
Because pathogenic cellular senescence is characterized by a lack of apoptosis, senescent cells are
major contributors to age-related loss of function and risk for disease.55

Summary
Cell senescence is common in aged tissues.
Senescent cells cannot remove themselves from the body through normal channels. Their impairment
and tendency to promote inflammation contribute to loss of physical function and the risk for agerelated disease and disability.

Senolytic compounds have the ability to cleanse the body of these cells, improving organ function
and preventing disease. Several compounds are being actively studied for these effects and to define
their optimal role in promoting longevity.

Quercetin and theaflavins have a number of different properties that promote health and longevity, including senolytic activity.
Delivery of quercetin in a phytosome and co-administering it with theaflavins may help maximize the senolytic effect.
If you have any questions on the scientific content of this article, please call a Life Extension® Wellness Specialist at
1-866-864-3027.
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