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Seeking the Optimal



Root Cause:   
the Aging process

What Causes Our Decline ?



Osteoarthritis
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Genomic Instability

Telomere Attrition

Mitochondrial Dysfunction

Cellular Senescence

Defective Protein Repair

Epigenetic Changes

The Hallmarks of Aging, C. Lopez-Otin et al, Cell, 2013 

Impaired Cellular Communication 
(e.g. Inflammation)

Stem Cell Exhaustion

What Causes Aging?



What’s Disease? What’s Aging?



“Inflammaging”
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Markers of  Aging
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Stem Cells as Anti-aging strategy by targeting inflammation 
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• In a rat traumatic brain injury model (TBI), intravenous infusion of MSCs 
decreased brain inflammatory cell infiltration, microglia, and apoptotic cell 
numbers



We are made from Stem Cells



As we age… 
some stem cells die 
 some go dormant
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# of  MSCs : Total # of  Cells in our body
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Decline in MSC Supply  
as we age
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Pericytes MSCs

Where Are MSCs?



MSCs = Medicinal Signaling Cells?

Orchestration of  Regeneration



Anti-inflammatory

Immunomodulatory

Regenerative

Angiogenic

Anti-fibrotic

Anti-apoptotic

Pro-apoptotic

Anti-microbial

Mitochondrial transfer

How Do MSCs Help Us?



Young vs. Old MSCs
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Does Age Matter? 
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Age Matters Evidence
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therapeutic potency for myocardial infarction,” PLoS ONE, 2014. 

Age Matters Evidence
- Cont’d 1 -
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Age Matters Evidence
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Age Matters Evidence
- Cont’d 3 -



Mesenchymal Stem Cell Aging: Mechanisms and Influences  
on Skeletal and Non-Skeletal Tissues  

- H. Liu et al, Experimental Biology and Medicine 2015  
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Transplantation of  MSCs from Young Donors  
Delays Aging in Mice

- J. Shen et al, Scientific Reports, 2011



Antiaging Evidence 



 Health Span-Extending Activity of  Human Amniotic Membrane-    
and Adipose Tissue-Derived Stem Cells in F344 Rats  

- D. Kim et al, Stem Cell Translational Medicine, 2015

• Aging leads to progressive deterioration of cholinergic and 
dopaminergic systems. 


• Concentrations of neurotrophins in the brain and muscles decline, 
leading to reduced neurogenesis and accelerated muscular atrophy, 
which lead to impairments of cognitive function and physical activity.


• Aging also leads to exhaustion of the stem cell population. Various 
stem cells exert neuroprotective effects and enhance functional 
recovery by secreting neurotrophic factors.
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! >^VTH)%R&'(7#)*@'*.(<*'%VTH)S%-&)%);#-5%$#%*\*.$%7.*<*5$(<*%&5'%
$;*.&7*9$(4%*++*4$)%#5%$;*%3*3#.2%'*+(4($%#+%>^%R>6L;*(3*.W)%'()*&)*S%
3#'*6%3(4*B%(54.*&)*'%G.&(5%4#54*5$.&$(#5)%#+%>H;B%[^"EB%&5'%"KE%
&5'%(37.#<*'%4#:5($(<*%&5'%7;2)(4&6%+954$(#5)%#+%&:(5:%3(4*%

! >^VTH)%)*4.*$*%&%<*.2%;(:;%4#54*5$.&$(#5%#+%<&)496&.%*5'#$;*6(&6%
:.#-$;%+&4$#.%RjUKESB%4#5$.(G9$(5:%$#%7.#6#5:&$(#5%#+%6(+*%)7&5%(5%&5%
&32#$.#7;(4%6&$*.&6%)46*.#)()%R>?TS%3#9)*%3#'*6%

! V9)46*@'*.(<*'%T$*3]J.#:*5($#.%H*66)%RVTJH)S%&6)#%*\$*5'*'%;*&6$;%
)7&5)%&5'%6(+*%)7&5)%#+%7.#:*.(&%3(4*%G2%.*)$#.(5:%3(4.#<*))*6)%&5'%
39)46*%+(G*.)%$;.#9:;%)*4.*$*'%+&4$#.R)S%%

 Health Span-Extending Activity of  Human Amniotic Membrane-    
and Adipose Tissue-Derived Stem Cells in F344 Rats  

- D. Kim et al, Stem Cell Translational Medicine, 2015
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 Health Span-Extending Activity of  Human Amniotic Membrane-    
and Adipose Tissue-Derived Stem Cells in F344 Rats  

- D. Kim et al, Stem Cell Translational Medicine, 2015
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Mesenchymal Stem Cell Therapy for Aging Frailty 
- Hare et al, Frontiers in Nutrition, 2018
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Antiaging Stem Cell Therapy 
Protocol 
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Dosing Recommendation
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