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WHAT IS SENESCENCE?

Senescent cells are cells that have stopped dividing due 
to telomere shortening, stress, or damage, but remain 
metabolically active.

https://www.nia.nih.gov/sites/default/files/2021-07/graphic-cellular-senescence-process.jpg



Meet 
Jonathon
J O N A T H O N  I S  1 9 0  Y E A R S  O L D

https://www.washingtonpost.com/lifestyle/2022/01/31/oldest-animal-tortoise-jonathan-/



The aging process is linked 
to cellular senescence but 
Jonathon not only has very 
long life but has aged very 
little, possibly due to an 
ability to ‘switch off  
senescence’.

https://www.transformyou.com/hs-fs/hubfs/Screen%20Shot%202021-05-
03%20at%204.57.28%20PM.png?width=514&name=Screen%20Shot%202021-05-
03%20at%204.57.28%20PM.png



Is aging a natural process, a 
disease or both?

According to some 
authors, aging should be 
looked on as a ‘complex 
disease syndrome’. (Gems, 
2015)

If this is correct, then what’s 
the cure? Or how do we 
become more like Jonathon?



Is senescence cell cycle arrest permanent?

While senescence was originally defined as a permanent cell cycle arrest, 
more evidence is accumulating to show that senescence is indeed 
reversible, at least on an experimental level. It has been shown in vitro, but 
not in vivo, that inactivation of p53 causes senescent cells to continue 
proliferation for several population doublings; with cells eventually entering 
mitotic crisis due to telomere dysfunction (Beauséjour et al., 2003). 



• Mitochondrial dysfunction has been linked 

to both cellular senescence and ageing.

• Although mitochondrial activity and 

telomere functions have mainly been studied 

separately, there is growing evidence to 

suggest their functions are intimately linked

• Mitochondrial dysfunctions cause telomere 

shortening, while telomere damage leads to 

poor mitochondrial biosynthesis and 

mitochondrial dysfunctions, which has 

important implications in aging and diseases. 

(Zheng et al., 2019)
https://ars.els-cdn.com/content/image/1-s2.0-S0531556509000862-gr3.jpg



Geroprotection

The question of how to define anti-aging, anti-aging treatments (or 
geroprotective) treatments is contentious.

A pragmatic approach may be to employ a broad definition of geroprotection, 
that includes protection against multiple or single pathologies of aging. 

Reducing inflammation, protecting against telomere shortening and Identifying 
ways of targeting mitochondria could be useful to design novel therapies to treat 
the many age-related pathologies in which senescence plays a role. (Gems, 
2015), 

And this is where many ancient medico-traditions and practices agree



What did the ancient cultures of Eastern Asia believe? Coming 
from a predominantly Taoist perspective they believed in 
practices that would prolong life – with a goal of achieving 
immortality.

Or Geroprotection to delay senescence……..



Fuxing, Luxing, and Shouxing

福星 祿星 壽星

Also known as Jurojin

in Japanese 

mythology. The god 

of  Longevity



These practices involved:

Correct diet – anti-inflammatory (Mediterranean) diet, protects telomeres, 
increases telomerase activity. The intake of nutrients having antioxidant 
and anti-inflammatory properties, such as vitamin C or E, polyphenols, 
curcumin, omega-3 fatty acid, has been associated with longer telomeres

Correct exercise – boosts mitochondrial activity, protects against 
telomere shortening. However over exercising can have negative effects.

Correct breathing – protects telomeres, improves mitochondrial health

Correct sexual practices – promotes maintenance of telomeres

Correct use of herbs – anti-inflammatory, ant-oxidant, increases 
mitochondrial activity, protection of telomeres

Visconi and Zaviani, 2019; Wang et al, 2009; Cabeza et al., 2017; Balan et al., 2018; Williams, 2021



肉桂 / 桂枝 Rou Gui / Gui Zhi

Shen nong ben cao (Divine farmer’s materia
medica – 2nd century C.E.)

Cinnamomum cassia, bark and twigs

•



•

肉桂 / 桂枝 Rou Gui / Gui Zhi (Cinamomum cassia)

Properties: Rou gui: acrid, sweet, hot / Gui zhi: acrid, sweet, warm

Traditional uses

Rou gui

• Tonifies kidney yang (boosts thermogenesis, increases energy reserves)
• Warms the spleen (aids metabolism and strengthens immune function)
• Opens channels and vessels (promotes circulation and communication)
• Aids production of qi and blood (strengthens immune system)

Gui zhi

• Releases exterior through diaphoresis (Anti viral)
• Warms and opens the channels (Promotes thermogenesis and aids circulation)
• Eliminates water (Alleviates oedema)



•

肉桂 / 桂枝 Rou Gui / Gui Zhi (Cinamomum cassia)

Cassia (Cortex / Ramulus Cinnamomi cassiae) 

● Warms by mitochondrial uncoupling 

● Induces browning of adipose tissue 

● Protects against insulin resistance 

Cinnamaldehyde: 

● Dysregulatory effect on mitochondria 

● Induces mtROS apoptosis in cancer 

● Stimulates mitochondrial biogenesis 

Li et al., 2021; Kwan et al., 2017; Couturier et al., 2016; Clapp et al., 2019; Ka et al, 2003; Gannon et 
al., 2015



黄芪 Huang Qi (Astragalus 
membranaceus) Radix

Shen nong ben cao (Divine farmer’s 
materia medica – 2nd century C.E.)

•



黄芪 Huang Qi (Astragalus membranaceus )

Properties: Sweet and warm

Traditional uses

• Tonifies qi (promotes mitochondrial health)

• Nourishes blood (promotes healthy blood promotes tissue 
repair)

• Consolidates defensive qi (regulates immune system)

• Strengthens the lungs (strengthens immune response)

• Promotes generation of flesh (anabolic metabolism)



黄芪 Huang Qi (Astragalus membranaceus )

Protects against telomere shortening by:  
● Attenuating oxidative stress 
● increasing DNA repair 

Protects brain mitochondria by:  
● Scavenging ROS 
● Increasing the activities of anti-oxidases 
● Inhibiting apoptosis 

Alleviates mitochondrial dysfunction induced by:  
● Excessive exercise 
● High glucose 

Wang et al., 2010; Li et al., 2012; Liu at al., 2019



虎杖 Hu Zhang (Polygonum cuspidatum, Reynoutria japonica) 
Rhizome. 
Ming Yi Za Zhu – (Miscellaneous records of Famous Physicians by Tao Hong-Jing, in 
500 C.E.)

Commonly known as Japanese Knotweed



虎杖 Hu Zhang (Polygonum cuspidatum, Reynoutria
japonica )

Properties: Bitter and cold

Traditional uses

• Promotes blood circulation (anti-thrombolytic, promotes 
wound healing)

• Clears damp-heat (anti-microbial, anti-inflammatory - chronic)
• Eliminates toxins (anti-microbial, anti-inflammatory -acute)
• Dissolves phlegm (anti-tussive, anti-tumoral)



虎杖 Hu Zhang (Polygonum cuspidatum, Reynoutria japonica )

Rich source of resveratrol and its precursor polydatin: 

• Prevents age related diseases 
• Antioxidant effect by upregulating defences 
• Pro-oxidant effect triggering apoptosis of cancer 
• Triggers mitochondrial biogenesis 
• Improves mitochondrial quality 
• Protects brain mitochondria 
• Antioxidant effect in cardiovascular system  

Peng et al., 2013, Pyo et al., 2020, de Oliveira et al., 2016, Jardin et al., 2018, Xia et al., 2017



丹參 Dan Shen (Salvia 

miltiorrhiza) Radix

Shen nong ben cao (Divine 

farmer’s materia medica –

2nd century C.E.)



丹參 Dan Shen (Salvia miltiorrhiza) 

Properties: Bitter and cool

Traditional uses

• Promotes blood circulation and clears stasis (anti-
thrombolytic, promotes wound healing, analgesic)

• Nourishes blood (promotes red blood cell 
formation)

• Clears heat and cools the blood (anti-inflammatory, 
anti-hypertensive)



丹參 Dan Shen  (Salvia miltiorrhiza) 

● Antithrombotic 
● Anti-inflammatory 
● Antioxidative Decreases ROS formation in the 
endothelial mitochondria  

(Main pathological mechanism of endothelial dysfunction is the formation ROS)  

Cheng et al., 2021



Elixir of Life Formula

Rou gui / Gui zhi – Strengthens Yang (strengthens constitution, 

protects against pathogens)

Huang Qi - Strengthens Qi (Strengthens and regulates immune system, 

optomises digestive function)

Hu Zhang – Regulates Blood (clears toxins, anti microbial, promotes 

circulation)

Dan Shen – Regulates Blood (promotes circulation, aids tissue repair, 

alleviates pain)

Together this formula aims to promote healthy mitochondrial function and protect the 
functionality of telomeres.

More research will be needed to test its effectiveness over time.
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Thank you for your attention

Email: a.booker@westminster.ac.uk

Give me the flute, and sing

immortality lies in a song

Khalil Gibran


