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In studies on aging, the primary objective is to
improve the quality of life, not necessarily with the
goal of extending life for a much longer period, but
by combating disease.



Therapeutic removal and aging process are linked through strategies that first remove "bad" 
components like senescent cells and inflammation, and then replenish damaged tissue with 
new cells, such as through stem cell therapy or young blood components. 

This "remove and replace" approach aims to combat age-related decline by clearing out 
cellular damage and regenerating tissues to improve healthspan and, potentially, lifespan.

Cold Spring Harb Perspect Med. 2016 Mar;6(3):a025908. 
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Step 1: Therapeutic removal of aged or damaged components

Senolytics: Therapies that specifically target and remove senescent (aged and non-
dividing) cells, which accumulate with age and cause inflammation.

Plasma exchange: Aims to remove harmful molecules from the blood by replacing it 
with saline or albumin, which can bind to and help remove toxins. Studies in mice 
have shown this can improve markers of aging, particularly in the brain, liver, and 
muscle.

Targeting inflammation: Addressing chronic inflammation, known as inflammaging, 
which is a key driver of age-related diseases. 

Biomedicines. 2022 Oct 8;10(10):2515. doi: 10.3390/biomedicines10102515
Therapeutic Antiaging Strategies
Shailendra Kumar Mishra 1, Vyshnavy Balendra 2, Josephine Esposto 3, Ahmad A Obaid 4, Ricardo B Maccioni 5, Niraj Kumar Jha 6,7,8, George Perry 9, Mahmoud 
Moustafa 10,11, Mohammed Al-Shehri 10, Mahendra P Singh 12, Anmar Anwar Khan 13, Emanuel Vamanu 14,*, Sandeep Kumar Singh 1,*
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Step 2: Replenishing with new, healthy cells and factors

Stem cell therapy: Using stem cells to repair or replace damaged tissues. This can 
involve transplanting stem cells or using therapies that restore the function of 
endogenous progenitor cells.

Young blood factors: Identifying and administering specific molecules found in 
young blood that have anti-aging effects, such as oxytocin, TIMP2, and 
osteocalcin.

Extracellular vesicles (EVs): Using extracellular vesicles from young blood, which 
contain beneficial factors like growth factors and proteins, to enhance tissue 
function and promote regeneration. 

Nat Med. 2014 Aug 6;20(8):870–880. doi: 10.1038/nm.3651
Stem cell aging: mechanisms, regulators and therapeutic opportunities
Juhyun Oh 1,2, Yang David Lee 1,2,3, Amy J Wagers 1,2,4
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100 diseases of varying types affecting the major organ systems are associated 
with abnormal or high concentrations of macromolecular proteins and other 
chemistries in plasma that would lend themselves to therapeutic apheresis. 

Many diseases state (metabolic and immunologic) exhibit abnormalities of 
higher molecular weight solutes or protein-bound solutes. 
The identification of the most appropriate and cost-effective separation/removal 
means is important. 
It is also critically important that the effectiveness and long term safety of 
apheresis be tested in randomized clinical trials.

CAN THERAPEUTIC APHERESIS SUPPORT OUR BIOLOGY TO 
IMPROVE LONGEVITY OR DECREASE MORBIDITY AND MORTALITY?

Plasma membrane filtration 
technologies

Cryofiltration

Thermofiltration

Cryoprecipitable proteins 
are suppressive to the 
immunological system such 
as inhibiting the 
blastogenesis of normal 
mononuclear
cells and inhibiting 
neutrophil phagocytosis in 
a concentration-dependent 
manner

Cryoprecipitable
proteins had a suppressive 
effect on
normal lymphocyte 
proliferation

Patient plasmas with 
cryoglobulinemia were 
inhibitory to
normal granulocyte 
chemotaxis .  
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•Complexity of aging: Aging is a multifactorial process, and it is likely 
that a combination of therapies will be needed to achieve a maximal 
effect, as no single treatment is likely to be a cure-all.

•Healthspan vs. lifespan: The goal of these therapies is not just to 
extend lifespan, but to increase "healthspan"—the period of life 
spent in good health—to reduce the burden of chronic diseases.

•Ongoing research: This is an active area of research, and new 
discoveries are being made to develop more effective and less 
invasive ways to combat aging.
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