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The Flavonoid Fisetin Shows
Real-Time Senolytic Potential
In a series of lab investigations, this groundbreaking study evaluated the ability
of polyphenols to ameliorate cell senescence. It is the first study to demonstrate
that the use of a senolytic phytonutrient given late in life can extend healthspan
and lifespan in animals, and it concluded that the flavonoid fisetin is able to
reduce senescent cell burden in chronologically and biologically aged animals.

Cell senescence is a pivotal mechanism of aging that leaves aged or damaged cells resistant to
normal programmed cell death (apoptosis) even as they express a proinflammatory
senescence-associated secretory phenotype (SASP). Senescence exists as a means of
suppressing tumor growth in that it prevents replication of DNA in dysfunctional cells. However,
when senescent cells accumulate, they constitute a growing burden on the functional capacity
of organs, and can eventually impair health.

Flavonoids are a large family of plant polyphenols that display an enormous variety of protective
bioactivities, and they are increasingly recognized as having potentially significant
senotherapeutic value. Earlier studies discovered that combining the flavonoid quercetin with
the drug dasatinib could overcome the senescent cell barrier to normal apoptosis and improve
organ function. However, overly aged cells avoid programmed death in various ways, and the
‘D+Q’ combination is not effective in all of them.

Fisetin is a flavonoid found in strawberries, cucumbers, apples, onions, grapes, persimmons,
and other food and non-food plants. The average daily intake of fisetin among Japanese adults
is approximately 0.4 mg, and fisetin was previously found to extend lifespan in invertebrate
organisms like yeast and fruit flies. This preliminary study identifies intermittent fisetin
supplementation as a potentially safe and effective method of reducing senescent cell burden,
though clinical confirmation is needed.
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In this study, ten flavonoid phytonutrients (resveratrol, fisetin, quercetin, curcumin,
epigallocatechin gallate or EGCG, catechin, luteolin, apigenin, and myricetin) were assayed for
senolytic activity (senescent cell clearance) in aged cells subjected to oxidative or genotoxic
stress. Of the ten flavonoids tested, fisetin was found to be the most potent This top-ranked
flavonoid was then tested in naturally aged or prematurely aged mice for effects on healthspan,
lifespan, tissue aging, and markers of cellular aging and disease. Results were then retested in
visceral adipose from lean and obese aged women to determine whether susceptible human
tissues respond to the senolytic effects of fisetin.

According to the authors, led by prominent cellular aging researcher James
Kirkland:

“Even a relatively low abundance of senescent cells is sufficient to cause
tissue dysfunction. Senescent cells are rare in young individuals, but increase
with age in multiple tissues, including adipose tissue, skeletal muscle, kidney
and skin of all vertebrates tested.”

Investigation Highlights

Results from this series of experiments include the following:

● Normal mice supplemented with fisetin in old age (the equivalent of 75 human years)
showed an increase in maximal and median lifespans. They also showed significantly
less brain, kidney, liver, and pancreas pathology as well as lower levels of cell
senescence and senescence-associated secretory phenotype (SASP) markers, often
comparing very favorably against young mice.

● Among the 10 flavonoids assayed, fisetin was the most effective at reducing the fraction
of cells displaying senescence-associated beta-galactosidase activity (an accepted
marker of cell senescence) in prematurely aged animal cells, with luteolin and curcumin
also showing appreciable senolytic influence.

● Fisetin dose-dependently reduced senescence in aged and stressed human endothelial
cells.

● Prematurely aged mice (susceptible to senescent cell accumulation) that were
intermittently supplemented with fisetin in middle and in advancing age showed
significantly less evidence of senescence compared to controls.

● Prematurely aged mice given fisetin also demonstrated lower SASP expression in
multiple organs and in critical T cells of both adaptive and innate arms of the immune
system.

● In naturally aged mice, short-term fisetin supplementation significantly lowered the
senescent cell fraction in white fat cells, which are especially prone to biological aging.
Further analysis showed that cleared senescent cells included natural killer cells, T
lymphocytes, endothelial cells, and adult stem/progenitor cells.

● Human visceral adipose tissue exposed to fisetin displayed a significant reduction in the
percentage of cells showing biomarkers of aging and SASP expression. These results
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indicate that fisetin may lessen the proinflammatory influence of the SASP as well as
senescent cell burden.

● The senotherapeutic effects of fisetin were not dependent on constant supplementation,
which is consistent with an episodic mechanism of senescent cell clearance.

● Fisetin has been found to upregulate glutathione synthesis and to increase the in vitro
activity of sirtuins, enzymes that help regulate cell aging processes.

The authors note that reducing senescent cell burden may help reduce inflammation, enhance
stem cell function, and maintain the structure and function of mitochondria and DNA as well as
lipids, proteins, and carbohydrates in the body during aging.

NUTRITION CONCLUSION

Fisetin, a flavonoid component of certain plants, shows potent
senotherapeutic potential in preclinical testing. Fisetin, quercetin, luteolin,
curcumin, and other dietary flavonoids offer not only direct antioxidant and
DNA-protecting qualities, but may also beneficially influence cell and tissue
aging processes and immunity.
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